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THE VIRGIN FIELD IN PSYCHOACTIVE PLANT 
RESEARCH 


Richard Evans Schultes, Ph.D., FMLS! 


“Peoples whom we have chosen to consider members of less-advanced societies 
have consistently looked to the Plant Kingdom...for the betterment of life. 
Should we as chemists, pharmacologists and botanists--with so many and varied 
means at our disposal--not take a lesson from them?”” Schultes and Swain 


(1976). 
I. 


During the last half century, scientific interest in psychoactive plants has steadily 
grown. There is, however, much still to be learned. A number of hallucinogenic 
plants reported to be cmployed in distant primitive societies deserve further chemical 
and pharmacological investigation. These plants--many of them reported in reliable 
litcrature--find their major uses in magico-religious or cultural contexts amongst 
aboriginal groups. There are, furthermore, some that still need additional botanical 
study, and there exist others known only from local Indian names and which are 


awaiting botanical identification. There are many more, however, that have never 
been chemically analyzed. 

Modern medicine has found thcrapeutic or experimental uses for some of the 
psychoactive principles or for semi-synthetic analogues of them whic are now valued 
in western medicine for a variety of applications. 

Relatively new additions from plants employed in North American ethnobotany 
are: the hypotensive Veratrum alkaloids of northeastern United States and 
podophyllotoxin, a resin from the May Apple, now employed for the removal of 
uterine warts but known to the Penobscot Indians of Maine who employed the resin 
for removal of common warts (Schultes 1987). 

It is always advantageous to consider what exactly are the psychoactive drugs, 
how they are employed amongst primitive societies that discovered their properties; 
where they occur in the Plant Kingdom; thcir diversity of biological effects; thcir 
bioactive chemical properties and their classification. 

In the following pages, I shall discuss primarily those psychoactive plants that 
are for one reason or other still in nccd of scientific study. A large number of major 
hallucinogenic species have been rclatively well studicd botanically, 
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anthropologically, chemically or pharmacologically. Those not considered may be 
consulted in Schultes & Hofmann (1980). 7he Botany and Chemistry of 
Hallucinogens. 


II 


If a plant has any physiological effect on the body, it indicates that it has at 
least one bioactive chemical. We should know of this chemical: it may not be used 
in our pharmacopoeias; it may be used for a completely different application; 
occasionally it may be valuable for the samc purpose; or some of the chemical 
constituent may provide the synthetic chemist with an unknown base on which to 
create new compounds Schultes & Swain (1976). Hence, our insistence on 
“ethnobotanical conservation’’, before we lose this ‘‘short cut’’ into the study of 
bioactive plants. 

There is not much time for us to carry out studies--especially chemical and 
pharmacological--on psychoactive plants of primitive societies. Their knowlcdge of 
the medicinal, narcotic and other physiological effects on the body has been acquired 
over hundreds, perhaps thousands, of years by experimentation in a flora calculated 
to have in the Amazon some 80.000 species of plants. If chemists are to procure 
material and analyze this number of plants, the task will never be completed. The 
constant advance of western civilization into far-off regions is rapidly destroying 
the native culturcs. In the Amazon, the arrival of *‘civilization’’ with our own effective 
medicines, leads often in one generation to loss of the traditional knowledge of 
“‘medicinal’’ and toxic plants. 


III. 


In my field work amongst aboriginal socicties in the United States, Mcxico, 
the northern Andes and Amazon, I havc had always to try to vicw the use of 
hallucinogens and other psychoactive drugs amongst primitive societies (thc same 
may be true in our so-callcd advanced socicties) as natural magico-medico-religious 
attempts basically to cscape from what onc writer has described as the ''intolcrable 
clutch of reality'' (Taylor 1949). 


IV. 


When a traveller askcd a poor Guatemalan peasant why he drank so much liquor, 
he was astonished at the reply: “A man must have a rest from his mind once in 
a while.” 

The peasant had hit upon the basic rcason for the use of intoxicants--whcther 
it be use, misusc or abuse: cscape from that ‘‘intolcrable clutch of reality.” 

The busy executivc who relaxes at home in the evening with a cocktail or a 
cigar sceks a respitc from the pressures of the day. The man who occasionally takes 
hard drugs may be sceking relicf from an unbearable situation or be yearning for 
happier conditions forever lost. 

The doctor administcring narcotics to a suffering patient is trying to bring about 
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escape from the reality of pain. Even the aboriginal medicine-man or shaman 
ceremonially taking preparations of mind-altering plants to diagnose diseases, to seek 
cures, to prophesy the future is actually flecing from the confines of ordinary reality 
by attempting to consult with elements that he believes live in the spirit world. 

Thus, the hallucinogens, manipulated by the medicine-men, transport man from 
this mundane sphere to realms of ethereal wonder where, through hallucinations-- 
especially visual and auditory--he can contaet the spiritual forees whence he believes 
come all of mankind’s woes, sickness and death. 

Curiously, the drug addict of our modern civilisation is similarly attempting, 
for a variety of reasons, to escape from what he considers an oppressive reality 
(Schultes & Hofmann 1979), The German toxicologist, Louis Lewin, expressed it 
in a majestie way (Lewin 1931, 1964). “If human consciousness is the most wonderful 
thing on earth, the attempt to fathom the depths of the Psychophysiological action 
of narcotic and stimulating drugs make this wonder seem greater still, for with their 
help man is enabled to transfer the emotions of everyday life, as well as his will 
and intellect, to unknown regions; he is enabled to attain degrees of emotional intensity 
and duration which are otherwise unknown to the brain. Such effects are brought 
about by chemical substances. The most powerful of these are products of the 
vegetable kingdom.... Miracles like these are performed throughout the world by 
these strange substances wherever men are in possession of any of them.” (Lewin 
1931). 

One drug varies in effects to the next, but the same drug may vary in its effects 
on à single person at different times and at diffcrent states of health and relaxation 
of the individual. Consequently, it is difficult or impossible to pin-point in detail 
the effects of any mind-altering plant or substance; only very general descriptions 
of their biological activities can usually be given (Hollister 1968). 

The grcat diversity in the effects of different drugs is no better illustrated than 
by this famous anecdote. Three men, travelling in the Orient, reached a walled eity 
at dusk, just as the great gates were shut. One of the travellers, drunk with alcohol, 
beat furiously upon the iron gates with his sword, yelling for those inside to open 
them and let him in. The second, intoxieated with opium, tried to calm the alcoholic, 
saying: *'It is warm, Let us sleep comfortably outside the city and enter to-morrow 
when they open the gatc.'' The third man, under the heavy influence of hasheesh, 
said: “You are both crazy. We'll go in right now through the keyhole.” 


V. 


It should always be bornc in mind that thcrc is a vcry significant difference 
between addiction and habituation. Thesc terms are too often loosely used. To-day, 
better terms are recommended: physical dependence and psychological dependence. 
Actually, very few psychoactive substanccs of plant origin can be truly addictive, 
although the use of many may lead to habituation. People everywhere tend to becomc 
habituated to ingcsted substanees; many in our culturc, for example, do not feel that 
they ean start the day comfortably without their morning cup of coffee or tea: this 
represents psychological dependence; it is basically very difficult from physiological 
dependencc. ; 


5 6 CMT OE 1] MEA. wits: Ak. 


Bol, Mus, Para. Emilio Goeldi, sér. Bot., 6(1), 1990 
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My principal interest in studying hallucinogenic drugs and of identifying poorly 
known or unknown psychoactive plants has been centered--admittedly in a very 
limited way--on the possibilities of finding new chemical substances of vegetal origin 
that may be of service in modern medicine and psychiatry (Schultes 1987a). Several 
hallucinogenie alkaloids are now in use in psychiatry: mescaline and psilocybine. 
There is every possibility that new and medicinally useful semi-synthetic analogues 
of hallucinogenic alkaloids may be found: a good example is a widely prescribed 
beta-blocker for eardiae problems— a semi-synthetic analogue of psilocybine, visken. 
A number of the tropane alkaloids, of course, have long been major items in our 
pharmacopoeias. 


VII. 


When the Spanish Conquistadores of Mexico arrived, completely subservient 
to European culture and to the authority of the Roman Catholic Church of that period, 
they were astonished that the Aztecs and other Indians were worshipping their deities 
with the help of hallueiogenie plants, espeeially the mushrooms and peyote. At that 
early period, the Europeans could not resist persecuting such “dangerous”” pagan 
beliefs. As a rcsult of their ecclesiastical diatribes, we know considerable about the 
early indigenous use of Mexican hallucinogens. These ceremonies have persisted 
in southern Mexican. We now know, furthermore, that many hundreds of years 
earlier, there were sophisticated magico-religious eeremonies surrounding the use 
of psychoactive mushrooms in Guatemala (Borhegyi 1960, 1961), and archaeological 
finds in Mexico and Texas spanning 8000 years indieate the ceremonial use of the 
peyote cactus (Schultes 1987; Adovasio & Fry 1976). 

All of the so-called sacred psychoactive plants except coca (Erythroxylon spp.) 
in tropical America have persisted in their use as ceremonially magico-religious 
elements. Only the coca plant has become an hedonistically employed element--and 
there are indications, even to-day, that this plant, once reserved for use as a 
specifically sacred part of the culture, has conserved remnants of its particular role, 
as evidenced from certain beliefs about its origin and the almost ceremonial way 
in which it is cultivated and harvested, especially in the Amazon rcgions (Plowman 
1981, 1984; Schultes 1981). 


VIII. 


Pre-literate pcople--especially those living in very close association with 
Nature--try to explain all phenomena (Schultes 1988). How can they explain the 
weird and unearthly effects of plants like the hallueinogens? They believe that some 
spirit or spiritual foree resides in these few plants. Sinee sickness and death in 
primitive societies is ascribed usually to malevolent spirits from outer, normally 
invisible realms, with which the medieine-man or witch-doctor can communicate 
through visual, auditory or other hallucinations, these vegetal residences of spiritual 
forces are considered saered and are used and treated with reverenec. We know 
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that these “spiritual forces’’ are powerful chemical substances, some of which have 
already found experimental or therapeutic use in modern medicine (Schultes & 
Hofmann 1979; Schultes & Swain 1976). 

Aboriginal peoples everywhere are intensely curious. This curiosity leads usually 
to experimentation. The discovery of the properties of plants is the result of thousands 
of years of experimentation with the ambient vegetation (Schultes 1972). While 
primitive societies nearly the world over have discovered and valued mind-altering 
plants, the area of their greatest use is centered in tropical America. More than 100 
species are known to be employed in the New World in contrast to fewer than 12 
or 15 in the Old World, a part of the world with much older cultural history (La 
Barre 1970). 


IX 


The Plant Kingdom is divided into eight large groups: the bacteria; the algae 
(sea weeds, etc.); the fungi (mushroms, moulds, etc.); the bryophytes (mosses and 
liverworts); the ferns and fern-allies; the gymnosperms (plants with naked seeds, 
including the cone-bearing and needle-leaved trees); and the angiosperms (commonly 
known as the flowering plants) (Schultes & Swain 1976). Physiologically active 
plants--at least those employed by man for their psychoactivity--are not scattered 
at random throughout the Plant Kingdom (Schultes 1970). The bacteria, algae, 
lichens, bryphohytes, ferns and their allies and the gymnosperms are conspicuously 
lacking in the list of mind-altering drugs. They are concentrated in the fungi and 
the angiosperms. 

Man has learned to employ only a few of the species in the world's floras that 
actually do possess psychoactive principles. There are certainly many more species 
with psychoactive constituents than the few that are now in use by man. 


X. 


Hallucinogenie and narcotic activity in plants is ascribed to but a few kinds of 
organie chemical constituents. They can conveniently be divided into two broad 
groups: those containing nitrogen in their strueture; and those which lack nitrogen. 

The nitrogenous compounds play by far the greater role and comprise, for the 
most part, substances known as alkaloids or related constituents. The major 
psychoactive alkaloids are classified, according to their molecular structure, into 
nine groups: the beta-carbolines; ergolines; indoles; isoquinolines; isoxazoles; beta 
phenylethylamines; quinolizidines; tropanes; and tryptamines. The substances with 
an indole nucleus are the most important from the point of view of the study of 
psychoactivity; and of these, the tryptamines are extremely interesting, since, as 
produets of tryptophane, they are related biogenctically to proteins and because man 
has in his central nervous system a tryptamine known as serotonine. The non- 
nitrogenous compounds which are the active principles in several hallucinogens 
include the dibenzopyrans (known only in the genus Cannabis) and the 
phenylpropenes (found in several spice plants)(Schultes 1970). 

Other conipounds--catechols and alcohols, for example--may occasionally play 
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Ethnobotanical research with a Kamsá Indian medicinc-man in the Valley of Sibundoy in Colombia. Pho- 
tograph: Schultes. 
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a psychoactive role but usually not as true hallucinogens. 

There are some psychoactive plants employed in remote primitive societies that 
have not even been botanically determined, while others, botanically known, have 
not yet been chemically elucidated. 


XI. 


Mind-altering or psychoactive drugs have been classified in many ways: 
according to their physical or psychological effects, their chemical composition and 
from other viewpoints. 

The simplest classification--and one that seems most often to work--is that 
proposed by (Lewin 1931). He divided the narcotic and stimulant drugs (in German, 
his Genussmittel, a conveniently inclusive term signifying “means of enjoyment" "), 
into five categories: Inebriantia (causing primarily cerebral excitation followed by 
a depressive state; mainly alcohol); Excitantia (mental stimulants; mainly caffeine- 
containing plants); Euphorica (sedatives of mental activity: opium, cocaine, etc.); 
Hypnotica (sleep-producing agents, particularly kava-kava); Phantastica 
(hallucination-inducing substances). 


XII. 


What should we call the psychoactive drugs? 

As with every fast-developing field of research, there has grown up a plethora 
of terms concerned with these agents. 

In Europe, the terms phantastica and phantasticants are in common use. In the 
United States, the term hallucinogen (‘‘generating hallucinations'") is perhaps the 


most frequently found in scientific writings. But numerous terms are also current: 
psychotomimetics, schizogens, eidetics, psychotica, psychoticants, psychogens, 
psychodisleptics and others. Recently, the term entheogens (“God within us'') has 
been proposed to signify the belief amongst primitive societies in the sacred character 
of these plants. Unfortunately the most widely accepted term in the United States-- 
psychedelic (purported to mean *'delimiting the mind’’) is etymologically unsound 
and biologically inaccurate; and, as a result of its popular misuse during the hippy 
era, it has acquired secondary, tertiary, and other meanings wholly divorced from 
the effects of psychoactive drugs. 

It is true that no one term describes satisfactorily to every scientific discipline 
the effects of these intoxicating plants. While accepting the easily understood term 
hallucinogen, Y realize that not all do induce true hallucinations. Some may cause 
psychotic states: the meaning of the term psychotormimetic. Only a few can lead to 
schizophrenic conditions, so the term schizogen must be considered as limited. 

Although I realize how deficient it is, the term /allucinogen will be used in 
the following pages: it is simple, its meaning is direct, and it is an easily understood 
word. 


XIII. 


Another aspect that must be considered is the great diffference between the use 
of plant tissue more or less in the natural state and the use of the active chemical 
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compounds isolated and purified from vegetal sources. In the first instance, plant 
material may be chewed, drunk in the form of a tea, smoked or snuffed; the amount 
of the total active constituents that eventually finds its way into the blood stream 
is usually very limited. In the second case, relatively large amounts of concentrated 
chemical substances (applied hypodermically) usually can enter directly into the blood 
stream producing much more potent effects. It is noteworthy to realize that the 
psychoactive plants employed medically or magico-religiously in primitive 
ceremonies--that is, of those under consideration in the following pages--are utilized 
in a form whieh we can call the natural state. Isolated chemical constituents are 
obviously not available to people in primitive societies. 


XIV. 


In view of the pervasive importance of psychoactive plants and their products 
in human societies, it is appropriate to recall the words of Louis Lewin, one of the 
pioneers in the interdisciplinary study of those agents which he termed the 
phantasticants. 

“These substances have formed a bond of union between men of opposite 
hemispheres, the uncivilized and the civilized; they have foreed passages which, 
once open, proved of use for other purposes; they produced in ancient races 
characteristics which have endured to the present day, evidencing the marvellous 
degree of intercourse that existed between different peoples just as certainly and 
exactly as a chemist ean judge the relations of two substances by the reactions. '' 
(Lewin 1931). 


PSYCHOACTIVE PLANTS 
FUNGI 


Dictyonemataceae Tomaselli 
Dictyonema C. A. Agardh ex Kunth 
Dictyonema sp. 

The Waorani Indians of Eeuador have two hallucinogens: 

Banisteriopsis muricata and a speeies of the basidioliehen nenendape (Davis & Yost 
1983). 

This Dictyonema was formerly employed in shamanistic rituals, but it is 
apparently no longer used. It was taken ““when bad shaman ate it to send a curse 
to cause other Waorani to die.” It is said to have been prepared as an infusion with 
eertain species of bryophytes ealled kigiwai, and it caused headaches and confusion; 
anothcr effect attributed to its use was sterility, and it was given to children to induce 
barrenness (Davis & Yost 1983). 

Nothing is known of the chemical constituents of this curious plant. 


Lycoperdaceae ^ Puff—ball Family 
Lycoperdon Persoon 
Lycoperdon marginatum Vittadinio, Journ., Mem. R. Acad. Sci. Torino, ser. 
2, 5 (1843) 185. 
Lycoperdon mixtecorum Hcim, Comptes Rendue 254 (1962) 789. 
Several species of Lyeoperdon arc reported to be used by the Mixtecs in Oaxaea, 
Mexico, as auditory hallueinogens. They cause voiees to be heard during a state 
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of half-sleep that begins half an hour after ingestion (Heim 1967; Ravicz 1960). 

Amongst the Tarahumares of Chihuahua, Mexico, it is reported that a puff-ball, 
known locally as pata de perro, is employed “by witches” (Bye 1976). 

The two major puff-balls involved in Oaxaca are Lycoperdon mixtecorum (in 
the Mixtec language gi-i-wa or “fungus of first quality") and L. marginatum (gi-i- 
sa-wa or “‘fungus of second quality"). The former species is said to be the more 
active (Schultes & Hofmann 1980). 

That Lycoperdon does contain psychoactive constituents is suggested by a detailed 
report dating from 1869 citing two cases of narcotic effects of puff-balls-one in 
southwestern United States,the other in Georgia (Schultes & Hofman 1980). 

More field investigation is needed before a clear understanding of this auditory 
hallucinogen can chemically and pharmacologically be explained. 


Strophariaceae  Stropharia Family 
Panaeolus (Fries) Quélet 
Panaeolus sphinctrinus (Fr.) Quélet, Les Champignons du Jura et des Vogues, pt. 
1 (1872) 151. 
Psilocybe (Fries) Kummer 
Psilocybe mexicana Heim, Competes Rend. 242 (1956) 967; Rev. Mycol. 22 (1957) 
71. 
Stropharia (Fries) Quélet 
Stropharia cubensis Earle, Est. Agron. Cub. 1 (1906) 240. 
In southern Mexico, some two dozen species of mushrooms are employed ia 
magico-religious rites (Heim 1963). They belong especially to several closely related 


Onc of the **mushroom sioncs'' of the highland prc-classic Mayan period in Guatemala, dated 500 BC 
10 200 AD. 
Photograph: Gordon and Tina Wasson Eihnomy-cological Collection, Harvard Botanical Muscum. 
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genera: particularly to Panaeolus, Psilocybe and Stropharia. All of the species have 
the same active alkaloids: psilocybine (an indole with a phosphorylated hydroxyl 
radical, an acidic phosphoric acid ester of 4-Hydroxydimethyltryptamine) and the 
rather unstable psolicine. It is of interest that psilocybine is substituted in the 4 position 
(Schultes & Hofmann 1980). 

It is of also interest to note that one of the alkaloids--psilocybine--has been used 
in psychiatry. 

The ceremonial use of inebriating mushrooms is known to have existed in very 
ancient times. Frescoes from central Mcxico, dating back to 300 AD, have designs 
that seem to put mushroom worship back nearly two millennia. Even more remarkable 
and older are the archaeological artifacts now called **mushroom stones’’, excavated 
in great numbers from highland Mayan sites in Guatemala; these effigies are variously 
dated but go back at least to 1000 BC. They consist of an upright stem with a man 
- or animal- like figure crowned with an umbrella-shaped top. 

We know much about the sacred use of mushrooms in post-Conquest times, 
because the ecclesiastical authorities wrote so much about feonanacatl (‘‘flesh of 
the gods’’) and even illustrated the fungi in official records and other documents. 
A report written in the mid-1500’s referred several times to mushrooms ““...which 
are harmful and intoxicate like wine’’ so that those who partake of them ‘‘...see 
visions, feel a faintness of hcart an are provoked to lust.” In one reference, this 
report detailed the effects, saying that the natives ate them with honey and ‘‘...when 
they begin to be excited by them start dancing, singing, weeping. Some do not want 
to eat but sit down...and see themselves dying in a vision; others see themselves 
being eaten by a wild beast; others imagine that they are capturing prisioners of 
war, that they are rich, that they possess many slaves, that they had committed 
adultery and were to havc their heads crushed for the offense...and when the drunken 
state has passed, they talk over amongst themselves the visions which they have 
secn'' (Wasson & Wasson 1957). 

One of the carly Spanish ecclesiastical writing was even more indignant. It 
reported in part the following: “They had another way of drunkenness that made 
more cruel, and it was with some fungi or small mushrooms...of such a kind that, 
eaten raw and being bitter, they drink after them or eat with them a little bee's honey; 
and a while later they would see a thousand visions, especially serpentes and as if 
they were out of their senses, it wourld seem to them that their legs and bodies were 
full of worms eating them alive, and thus half rabid they would sally forth from 
the house, wanting somcone to kill them, and with this bestial drunkenness...it 
happened sometimes that they hanged themselves, and also against others thcy were 
crueler’’ (Wasson & Wasson 1957). 

There are other references to these sacred fungi in the early writings. One 
recorded that inebrianting mushrooms were part of the coronation feast of Montezuma 
in 1502. Dr. Francisco Hernández, personal physician to the King Spain, who studied 
the medicinal lore of Mexican Indians for a number of years in the field, wrote of 
three kinds of mushrooms used as intoxicants and worshipped. Of some, called 
teyhuintli, he explained that they “cause not death but madness that on ocasion is 
lasting, of which the symptom is a kind of uncontrolled laughter...they are deep 
yellow, aerid and of a not displeasing freshness. There are others again which, without 
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inducing laughter, bring before the eyes all sorts of things, such as wars and the 
likeness of demons. Yet others there are not less desired by princes for their festivals 
and banquets, and these fctch a high price. With night-long vigils are they sought, 
awesome and terrifying. This kind is tawny and somewhat acrid’’ (Schultes 1939, 
1978a). 

The Spanish authorities had becn so successful in driving this cult into the hills 
that in more than four centuries anthropologists had not met a mushroom ceremony 
in Mexico. In 1915, the suggestion was made that, since dried mushrooms resemble 
the dried tops of the peyote cactus, teonanacat! was another name for peyote, that 
both names referred to the same plant. It was suggested further that the Indians, 
to protect the sacred peyote, were pointing out mushrooms to fool thc Spanish 
authorities (Safford 1915). This misidentification of teonanacatl was widely accepted, 
not withstandin protests, until the 1930's when identifiable specimens of Panaeolus 
sphinctrinus and another mushroom were collected with data on their use as 
hallucinogens by the Mazatecs of Oaxaca. The second mushroom was not botanically 
identified until a number of years later, when it was determined as Stropharia 
cubensis. 

In 1953, fortunately, thc ethnomycologic team of R. Gordon Wasson and his 
wife, having read thc earlier identification of Panaeolus sphinctrinus as an 
hallucinogen, began a series of well organized expeditions to various parts of Oaxaca. 
Sensing the need for intcrdisciplinary and intcnsive study of all aspects of the use 
of the mushrooms, Wasson cnlistcd the collaboration of sundry specialists-- 
anthropologists, linguistic scholars, chemist, mycologists, musicoligists and others. 
As a result of this serious investigation and later studies by other mycologists, it 
is now known that some 25 species of mushrooms are ritualistically employed in 
southern Mexico (Singer 1958). 

This relatively large number of mushrooms is employed as divinatory and 
ceremonial agents in modern Mexico, and probably as many were known to the 
ancient inhabitants of the Aztec empirc. The specics involved includes amongst others: 
Psilocybe mexicana, P. caerulescens var. mazatecorum; P. caerulescens var. 
nigripes; P. yungensis; P. mixaeensis; P. hoogshagenii; P. aztecorum; P. muriercula; 
Stropharia cubensis; Conocybe siligineoides; Panaeolus sphinctrinus. 

Undoubetedly there were many tribes in ancicnt Mexico who cmployed 
teonanacatl, but wc know with certainty only of thc Chichimilcas, who spokc Nahuatl. 
To-day wc know that the sacred mushrooms arc consumed by Mazatecs, Chinantccs, 
Chatinos, Zapotecs, Mixtecs and Mijcs--all of Oaxaca, and by thc Nahoas of Mcxico; 
and possibly by thc Tarascanas of Michoacan and the Otomis of Pucbla. 

Aside from thc all-important hallucinogenic cffects of mushrooms cmploycd 
ritualistically in Mcxico, thc most outstanding symptoms are; muscular rclaxation, 
flaccidity and mydriassis carly in thc intoxication, followed by a period of emotional 
disturbances such as extreme hilarity and difficulty in concentration. It is at this point 
the visual and auditory hallucinations appear, cventually to be followcd by lassitude 
and mental and physical depression, with serious altcration of time and spacc 
perception. Onc peculiarity of thc narcosis which promises to be of intcrest in 
experimental psychiatry is thc isolation of the subject from the world around him-- 
that is, without a loss of consciousness, hc is rendercd completely indifferent to his 
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environment, which becomes unreal to him as his dreamlike state becomes real 
(Hollister et al. 1960; Schultes & Hofmann 1980). 

The psychotomimetic effects following the ingestion of 32 dried specimens of 
Psilocybe mexicana, as described by Hofmann, are significant: **As I was perfectly 
well aware that my knowledge of the Mexican origin of the mushroom would lead 
me to imagine only Mexican scencry, I tried deliberately to look on my enviroment 
as Í knew it normally. But all voluntary efforts to look at things in their customary 
forms and colours proved ineffective. Whether my eyes were closed or open, I saw 
only Mexican motifs and colours. When the doctor supervising the cxperiment bent 
over me to check my blood pressure, he was transformed into an Aztec priest, and 
I would not have been astonished if he had drawn an obsidian knife. In spite of the 
seriousness of the situation, it amused me to see how the Germanic face of my 
colleague had acquired a purely Indian expression. At the peak of the intoxication, 
about 1% hours after ingestion of the mushrooms, the rush of interior pictures, mostly 
abstract motifs rapidly changing in shape and colour, reached such an alarming degree 
that I would be torn into this whirlpool of form and colour and would dissolve. After 
about six hours, the dream came to an end. Subjectively, I had no idea how long 
this condition had lasted. I felt my return to everyday reality to be a happy return 
from a strange, fantastic but quite really experienced world into an old and familiar 
home'' (Hofmann 1978). 

Amongst the Mazatecs, the shaman may often be a woman. One of the most 
famous female shamans enacted the all-night mushroom velada for the first time 
to people of European or North American culture: it was a velada at which Wasson 
Was present. The participants took their portions of mushrooms by | A.M. Visions 
began twenty minutes later. No one slept until 4 in the morning. In Wasson’s words, 
**...it was as though my very soul had been scooped out of my body and transferred 
to a point floating in space...Our bodies lay there, while our souls soured...we were 
seeing visions...at first...geometric patterns, angular not circular, in richest 
colours...Then the patterns grew into architectural structures...in richest magnificence 
extending beyond the reach of sight....We were split in the very core of our being. 
On one level, space was annihilated for us, and we were travelling as fast as though 
to our visionary worlds.”’ 

When the last candle was extinguished, the shaman “began to moan, low at 
first, then louder. Then the humming stopped, and she began to articulate isolated 
syllables, cach syllable consisting of a consonant followed by a vowel. The syllables 
came snapping out in rapid succession, spoken, not sung, usually almost 
Ventriloquistically. After a time, the syllables coalesced into what we took for words, 
and the Sefiora began to chant, The chanting continued intermittently all night...” 

“The chanting and the oracular utterance turned out to be only a part of what 
We were to witness...the Señora was either knecling or standing before the altar 
table gesticulating...Then much later, the Schora made her way to the open 
Space...and embarked on a kind of dance that must have lasted for two hours or 
more” (Wasson 1957). 

A complicated curing or diagnostic ritual frequently takes place during the all- 
night ceremony. 

There are specific characteristics of the ceremony or velada: 1) Mushrooms are 
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taken usually fresh; 2) The velada is held in response to a request by a person needing 
to consult the mushrooms about a problem; 3) Darkness and isolation are requisites 
to the velada; 4) One or two monitors who do not take the mushrooms must be present 
to listen to what is said; 5) There are certain facts and abstinences preparatory to 
the ceremony. 

Brief passages from the shaman’s chanting state the following: 


“The law which is good, 

Lawyer woman am I. 

Woman of paper work am |, 

I go to the sky, 

Woman who stops the world am I, 
Legendary woman who cures am I. 
Father Jesus Christ 

I am truly a woman of law, 

I am truly a woman of justicc.... 


Woman of space am I, 

Woman of day am I, 

Woman of light am I, 

No onc frightens him 

No one is two-faced to me.... 

I give account to my Lord, 

And I give account to the judge, 

And I give account to the government, 

And I givc account to the Father Jesus Christ, 

And mothcr princess, my patron mother, 

Oh Jesus, Father Jesus Christ, 

Woman of danger am I, woman of beauty am I...."' 
(Wasson ; Cowan & Rhodes 1974) 


The use of psychoactivc mushrooms is not now known from any aboriginal group 
in South America. However, many anthropomorphic archaeological gold pcctorals 
from thc Sint culture of Colombia have been interpreted as suggesting thc ceremonial 
use of mushrooms. The earlier more rcalistic artifacts have domc-like caps, scparctcd 
from the head by stipes, and appear extremcly mushroom-like; later artifacts became 
rather stylized, thc domes losing their stipes and becoming affixcd to the idol. Thesc 
artifacts have been commonly called “telephone bell gods."' They arc dated roughly 
between 500 and 600 AD. It is perhaps significant that scveral species of Psilocybe 
containing the active principles have been collected in the region of northern Colombia 
Where these Indians lived (Schultes & Bright 1979). 

The Yurimaguas Indians of the westernmost Amazon basin in Peru were reported 
by Jesuit missionaries in the late 17th and carly 18th Centuries to be drinking a 
Strongly intoxicating beverage prepared from a “trce fungus”. Psilocybe yungensis 
has been sugested as the identification of this “trec fungus’’. Ficld work in this region 
has, up to the present, not disclosed any practice of this kind, but it represents 2 
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culture trait little likely to disappear spontaneously without leaving a trace at least, 
an the region is still inhabited by many tribes in relatively primitive conditions of 
culture. The report states that ‘*...the Yurimagus mix mushrooms that grow on fallen 
trees with a kind of reddish film that is found usually attached to rotting trunks. 
This film is very hot to the taste. No person who drinks this brew fails to fall under 
its effects after three draughts of it, since it is so strong or, more correctly, so toxic.” 
If the fungus be truly Psilocybe, what, then, might this ‘‘reddish film” be? (Schultes 
& Hofmann 1979). 


MONOCOTYLEDONEAE 
Gramineae Grass Family 

Cymbopogon Sprengel 

Cymbopogon densiflorus Stapf, Prain, Fl. Trop. Afr. 9 (1918) 289. 

This tropical African grass has been reported as an hallucinogen in Tanganyika: 
“Flowers smoked alone or with tobaeco by witch doctors cause dreams. It is said 
that these dreams foretell the future” (von Reis & Lipp 1982). 

No psychoactive constituents are known from this species. A number of the 
60 species of Cymbopogon are rich in essential oils. Cymbopogon densiflorus is 
pleasantly aromatic of citron, and its leaves and rhizomes are locally valued as a 
tonic or styptic. 


Cyperaceae Sedge Family 
Scirpus Linnaeus 
Scirpus sp. 


It appears that one of the most highly regarded herbs amongst the Tarahumare 
Indians of Mexico is a species of Scirpus called bakana or bakanawa, the same name 
as that applied to the psychoactive cactus (Coryphantha compacta) (Bye 1976). 

This plant has a strong hold on the local Indians. Medieine-men may carry the 
plant to relieve pain or keep the tuberous parts of the plants on their person to help 
cure insanity, The Tarahumares fear to cultivate bakana because they believe that 
it emits loud noises that will drive a person mad. If the plant be mutililated, it may 
kill the person responsible or induee permanent insanity. Before using the plant, 
the Indian must sing to it or offer it food. 

If one eats the bulbs, it is reported, he falls into a sound sleep during which 
he makes long trips and talks with long-dead relatives; brilliantly coloured visions 
are experienced. 

There are 300 species of Scirpus, a grass-like plant distributed eosmopolitanly, 
especially in heaths, moors, bogs and swamps. The species employed by the 
Tarahumares as an hallucinogen has not yet been chemieally analyzed, but 
psychoactive alkaloids of the harmala series and unnamed alkaloids have been found 
in several general in the Cyperaeeae (Willaman & Li 1970). 


Araceae Arum Family 


Acorus Linnaeus 
Acorus Calamus Linnaeus, Sp. Pl. (1753) 324. 
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There is indirect evidence suggesting that Cree Indians of northwestern Canada, 
who chew the root of this semi-aquatic herb (known as sweet flag, flag-root or sweet 
calomel) for a variety of medicinal purposes and as a strong stimulant, may 
occasionally value it for its psychoactive effects: a native informant reported that, 
when he chewed it on long walks, he felt as though he were walking a foot off the 
ground (Hoffer & Osmond 1967). Experiments have shown that in excessive doses 
it has effects similar to those of LSD. It is reported that during the 1930's, it was 
chewed by people in England who, during the economic depression, were too poor 
to buy tobacco. 

It has been suggested that the active principles are two kinds of asarone, a 
constituent of the root-oil with a chemical resemblance to the hallucinogenic alkaloid 
mescaline; no psychoactive, however, has been attributed to asarone. Further 
ethnobotanical and chemical research must be done before the hallucinogenic use 
of sweet-flag by North American Indians is settled. 


Homalomena Schott 
Homalomena belgraveana Sprague, Journ. Bot. 60 (1922) 138. 


The natives of Papua eat the leaves of an unidentified species of this aroid, called 
ereriba, together with the leaves and bark of Galbulimima belgraveana, a large tree 
of the Himantandra family (Barrau 1958, 1962). A violent intoxication leading to 
sleep and visual hallucinations results: the natives believe that the visions enable 
them to see dream about the men animals that they want to kill. 

There are more than species of Homalomena in tropical Asia and South America. 
Many species are pleasantly aromatic and the root-stalks have a variety of medicinal 
uses in folk medicine, especially in the treatment of skin problems. In Malaya, one 
species is an ingredient of an arrow poison. No chemical constituent capable of 
hallucinogenic activity, however, has as yet been reported from Hormalomena 
(Schultes & Hofmann 1980). 


Amaryllidaceae Amaryllis Family 
Pancratium Linnaeus 
Pancratium trianthum Herbert, Ann. Nat. Hist., ser, 1, 4 (1840) 28. 


Little is known about the use of this bulbous perennial by the Bushmen in 
Botswana, who call the plant kwashi. The bulb is said to be sliced and rubbed over 
incisions made in the scalp to induce visual hallucinations (Schultes & Hofmann 1979, 
1980). This method of employing a psychoactive plant is interesting, particularly 
because it seems to represent the closest that primitive peoples have come to the 
hypodermic syringe of western medicine: injecting active principles directly into 
the blood stream! 

There are fifteen species of Pancratium, native primarily in Asia and Africa. 
Many are potent cardiac poisons; some are used as emetics; one species can cause 
death by paralyzing the central nervous system. Most of the toxic principles are 
alkaloids (Raffauf 1970). 

Zingiberaceae Ginger Family 
Kaempferia Linnaeus 
Kaempferia galanga Linnaeus, Sp. PI. (1753): 3. 
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Vague reports indicate that this specics, known as maraba, may be uscd 


hallucinogenically in New Guinea (Barrau 1962). 

The rhizome is rich in essential oils and is a favourite condimcnt and medicinc 
in tropical Asia. In the Philippincs, the rhizome is mixed with oils and employed 
as a cicatrizant and is applied to boils and ulcers to bring them to a head. Some 
species of Kaempferia are valued to hasten the healing of wounds and burns (Uphof 
1968). 

Phytochemical data on this specics arc almost completely lacking, and nothing 
is known of hallucinogenic constituents in the plant. 


Orchidaceae Orchid Family 
Oncidium Swartz 
Oncidium cebolleta Jacq.) Swartz, Vct. Akad. Handl. Stockh. 21 (1800): 240. 


This cpiphytic orchid is used by the Tarahumares as an hallucinogen when therc 
is no peyote (Lophophora williamsii) available (Byc 1979). 

An alkaloid has been reported from this species, but its structure is unknown 
(Willaman & Li 1970). 


DICTOTYLEDONEAE 

Moraccae Mulberry Family 
Helicostylis Trécul 
Helicostylis pedunculata Benoist, Bull. Mus. Hist. Nat. Paris 25 (1919): 298. 
Helicostylis tomentosa (P. et E.) Rusby, Mcm. Torr. Bot. Club 6 (1896): 120. 
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The Karib Indians of the Guianas and northeastern Brazil recognize Helicoðtylis. 
tomentosa as takini. From the red ‘‘sap” of the bark, a poisonous intoxicant is 
prepared (Schultes & Hofmann 1980; Stahel 1944; Ostendorf 1962). 

The Indians and Bush-negroes of Dutch Guiana value the ‘‘sap’’ to induce 
hallucinations in ceremonial witchcraft. The effects are described as similar to those 
induced by Cannabis. Pharmacological studies have been carried out (Buckley et 
al. 1973). Chemical analyses made earlier appear to suffer from lack of reliable 
botanical identification of the material investigated (Schultes & Farnsworth 1980). 


Maquira Aublet 
Maquira sclerophylla (Ducke) C. C. Berg, Acta Bot. Neerl. 18 (1969): 463. 


Indians of the Pariana region of the central part of the Brazilian Amazonia 
formally prepared an hallucinogenic snuff employed in ceremonial dances. Although 
its use has apparently died out, the snuff and its effects are remembered by natives 
of the area (Schultes & Hofmann 1980). 

The snuff, now known only by the its Portuguese name rapé dos indios, was 
prepared from the fruits of this very tall forest tree. 

Although no chemical studies have been carried out on these fruits, it is perhaps 
pertinent to note that a related species, Maquira coriacea of northern South America, 
is reported to be a deadly poison (Berg 1972). 

This species was formerly known as Olmedioperebea sclerophylla. 


Piperaceae Pepper Family 
Piper Linnaeus 
Piper methysticum Forster fil., PI. Escul. (1786): 76. 


The kava-kava plant is cultivated, a shrub growing to six or eight feet in height 
with glossy green leaves (Forster 1786). It is the source of a bitter resinous drink 
that induces a state of peacefulness and an eventual period chacacterized by a pseudo- 
hypnotic and somnabulistic condition. It is not truly an hallucinogen, but it has been 
classified as an hypnotic narcotic: it acts as a sedative and soporific, Its use is almost 
universal in Oceania, especially in Fiji (Lewin 1931; Deihl 1932; Getty 1956; Shulgin 
1973). 

The thick, aromatic greyish green roots are debarked and cut into small segments. 
The pieces are chewed, often by children, and spat into a large wooden bowl; water 
is added; the mixture is then strained and distributed in coconut bowls--half a bowl 
being sufficient to begin psychoactive effects. The aqueous liquid may be ingested 
fresh or it sometimes may be allowed slightly to ferment. 

The use of this drink is intricately associated with the social, political and religious 
life of the peoples of Oceania, especially in religious and festive ceremonies, as a 
token of friendliness and goodwill and even, in some arcas, as a daily beverage. 

The oldest historical records of the use of kava-kava are those concerning Samoa. 
The first high chief of Samoa was supposed to have been given kava-kava by the 
Sun God to Tagaloa Ui, high chief of the Samoans. Tagaloa-Ui taught the Samoans 
how to utilize-the plant. The first mortal being who took part in the kava-kava 
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ceremony ridiculed the use of the drug, but Talaloa-Ui instructed the Samoans in 
the proper use of kava-kava. Rituals and ceremonies to-day, by clapping of hands, 
recall this semi-mythological instruction into the use of kava-kava. 

As do the myths surrounding the use of psychoactive drugs around the world, 
this belief relates to the “sun, sky, earth, plants and animals, as well as attributed 
to the Divine Being, the mortal self, birth, death, resurrection, marriage, mystical 
spirit flight and shamanistic transformation. '" 

When western missionaries arrived in the Pacifie islands, they persecuted the 
use of kava-kava, in some islands extinguishing the custom; the void was filled with 
the mueh more pernicious introduction and use of distilled alcohol. The ritual 
employment of kava-kava has, howevcr, survived. In reccnt years, in a royal 
ccremony presided over by the Queen of Tonga, both Elizabeth II and the wife of 
a president of the United States were made welcome with a kava-kava ceremony. 

The eeremonial use of kava-kava remains almost unaltered in Samoa, but in 
many of the South Seas the use of the drug has lost its ceremonial significance. It 
is said that kava-kava bars are taking the place of eoffee houses. 

The excessive use of kava-kava has been credited with the productions of skin 
diseases and serious effects on the eyesight. 

There are numerous chemotypcs of this long-cultivated composition. Ten 
different constituents belonging to four gencral chemical types have been isolated 
from kava-kava, Two or three of the compounds in thc oleoresin are believed to 
be responsible for the sedative and hypnotic activity of the plant (Hegnauer 1969). 


Aizoaceae  Carpet-weed Family 
Mesembryanthemum Linnaeus 
Mesembryanthemum expansum Linnaeus, Syst., Ed. 10 (1759) 1059 aud M. 
tortuosum Linnaeus, Sp. Pl. (1753) 487. 


There is evidenee that the Hottentots of southern Africa employed these two 
species as hallucinogenic agcnts more than 200 years ago. They chewed the roots 
of a plant called kanna or channa, and, according to a contemporary report, “their 
animal spirits wcre awakcned, their eycs sparkled and thcir faccs manifested laughter 
and gaicty. Thousands of delightsome idcas appeared, and a plcasant jollity which 
enabled them to bc amused by simple jests. By taking the substance to excess, they 
lost consciousness and fell into a terrible delirium.” (Lewin 1931; Schultcs & 
Hofmann 1980). 

These two species arc still known in southern Africa as kanna, and they contain 
alkaloids with sedative, cocaine-likc properties that can produce a state of stupour. 
Thcre is, unfortunatcly, no direct cvidcncc, ancient or modern, connecting thc 
Hottentots with this unusual eustom of using Mesembryanthemum, and it has been 
suggested that perhaps the plant that they were using two centuries ago was Cannabis 
or a species of Sclerocarya, a member of thc Cashew Family. 


Phytolaccaceac Pokeweed Family 
Phytolacca Linnacus 
Phytolacca acinosa Roxburgh, Hort. Bengal. (1814): 85. 


Many speeies of PAytolocca have edible leaves, but the roots of many are toxie. 
The Chincse shang-lu has becn reported in ancient herbal litcrature as a medical 
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panacea. The root is so toxic that its medicinal use was normally external for 
inflamations. Many Chinese sources attest to the psychoactive properties and state 
that sorcerers especially appreciated the hallucinogenic properties. One source reports 
that it known and used hallucinogenically as early as 510 A.D. Five hundred years 
later, Su Ching wrote that it was “í much used by sorcerers in ancient times” and 
he described a red and a white kind--the white, used in medicine; the red employed 
“to summon spirits, [but] it is very poisonous. It can....cause one to see spirits.” 
(Li 1977). 

Phytolacca acinosa is reported to be rich in saponines. A glycoside has been 
reported from the leaves of this species, but apparently no narcotic constituent has 
yet been found in the root (Hegnauer 1969). 


Nymphaeaceae  Water-lily Family 
Nymphaea Linnaeus 
Nymphaea ampla (Salisb.) DeCandolle, Syst. 2 (1821): 54. 
Nymphaea caerulea Savigny, Ann. Mus. Par. 1 (1802): 366. 


There is some evidence suggesting that species of Nymphaea have been 
hallucinogenically employed in both the New and the Old Worlds. This evidence 
is based primarily on ancient art forms and similar indirect suggestions of sacred use. 

It is believed that Aztcc quetzalaxochiacatl (“the precious water flower’’) was 
Nymphaea ampla. It was extensively illustrated in Mayan art and frescoes (Emboden 
1978, 1979, 1981, 1983). 

Recent ethnobotanical investigation in Mexico and Central America have not 
discovered the use of this water-lily for psychoactive purposes, but there is reason 
to assume that chemically it could be biologically active: at least 18 alkaloids have 
been isolated, from the family; the activity of some of them could be narcotic (Diaz 
1975, 1976 a, 1976 a). One of the active principles in Nymphaea in apomorphine: 
in low doses it can be helpful in treating schizophrenia, whereas, in excessive 
amounts, it can produce psychotic states. 

Similar kinds of evidence suggest that in ancient Egypt the water-lily Nymphaea 
caerulea was considcred sacrcd and was used possibly for psychoactive purposes 
in ecremonies (Emboden 1981). 


Ranunculaceae Crowfoot Family 


Ranunculus Linnacus 
Ranunculus acris Linnaeus, Sp. Pl. (1753): 554. 


The exact identity of mao-ken is not certain, but it scems to be a species of 
Ranunculus growing along streams in China-- R. acris (Li 1977). 

This relative of our common buttercup was reported in the early Chinese literature 
as a plant eusing delirium. A Chincse writer as carly as 320 AD reported that 
*'amongst the herbs there is shui-lang (‘‘water-lang’’, a type of mao-ken) which 
is poisonous and, when eaten by mistake, it produces delirium.” 

A bioactive glycoside--ranuncoside--is a known constituent of Ranunculus acris 
(Hegnauer 1973). 


Himantandraceae  Himantandra Family 
Galbulimima F.M. Bailey 
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Galbulimima belgraveana (F. Muell.) Sprgue, Journ. Bot. 60 (1922): 138. 


In Papua, the natives take a mixture of the leaves and bark of this tall forest 
tree, which they know as agara, together with the leaves of a species of Homalomena 
(Barrau 1958). It is reported that this preparation induces a violent intoxication that 
eventually turns into a sleep, during which visions and dreams are experienced. 

Some 28 alkaloids have been isolated from the bark of this tree. While the 
principal alkaloid--himbacine--shows antispamodic activity and low toxicity, there 
is no evidence suggesting that any of the alkaloids from Galbulimima belgraviana 
have narcotic effects (Ritchie & Taylor 1967). 


Myristicaceae Nutmeg Family 
Virola Aublet 
Virola calophylla Warburg, Nova Acta Acad. Leop.-Carol. 68 (1897): 231. 
Virola calophylloidea Markgraf, Repert. Sp. Nov. 19 (1923) 24. 
Virola elongata (Spr. ex Bth.) Warburg, Ber. Deutsch. Bot. Ges. 
Virola theiodora (Spr. ex Bth.) Warburg, Nova Acta Acad. Leop.- Carol. 68 
(1897) 187. 


Many tribes of the northwest Amazon and uppermost Orinoco prepare a highly 
intoxicating snuff from several species of Virola: V. calophylla, V. calophylloidea, 
V. elongata and V. theidora. The snuff is variously known as yakee, epena, nyakwana 
and paricá. 

This hallucinogen was first described (without a botanical identification) by the 
German anthropologist Koch-Grünberg in 1909, who wrote: “Of an especial magical 
importance are cures, during which the witch-doctor inhales hakudufha, This is a 


magical snuff used exclusively by witch-doctors and prepared from the bark of a 
certain tree which, pounded up, is boiled in a small earthenware pot, until all the 
water has evaporated, and a sediment remains at the bottom of the pot. This sediment 
is toasted in the pot over a slight fire and is then finely powdered with the blade 
of a knife. Then the sorcerer blows a little of the powder through a reed...into the 
air. Next, he snuffs, whilst, with the same reed, he absorbs the powder into each 
nostril successively. The hakudufha obviously has a strongly stimulating effect, for 
immediately the witch-doctor begins singing and yelling wildly, all the while pitching 
the upper part of his body backwards and forwards” (Koch-Grünberg 1923). 

Botanical identification of several of the sourcc species appeared in 1954, from 
which time on two or three additional species have been found to be employed 
(Schultes 19542). 

In most of the northwest Amazon and Orinoco areas (especially in Colombia, 
Brazil and Venczuela), the reddish resin-like exudate of the inncr bark is prepared 
in the form of a snuff, but the Witoto and Bora Indians of Colombia and Peru make 
pills or pellets of the exudate for ingestion (Schultes 1969; Schultes & Swain 1976; 
Schultes; Swain & Plowman 1978). 

In Colombia, the native medicine-men usually are only members of the tribe 
to take the snuff. Amongst the Waikas of Brazil and adjacent Venezuela, however, 
the hallucinogen is used in excess both hcdonistically and ceremonially; all adult 
male members of the tribe may participate. The snuff as prepared by the Waikas 
from Virola theiodora appears to be much stronger that of the Indians of Colombia. 
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LS * 
Virola theiodora in flower. Photograph: Schultes. 


There are several variants in preparing the snuff, but the generally followed procedure 
involves scraping the soft inner layer of the bark drying the shavings by gently toasting 
them over a fire; they are then stored until needed for preparation of a bateh of snuff, 
when they are erushed, pulverized and triturated in a mortar and pestle made of 
a tropieal fruit. The powder is then sifted to a very fine, rieh ehocolate-brown, highly 
pungent dust. This dust is then mixed with an equal amount of the ashes of a 
leguminous tree, Elizabetha princeps. Occasionally, the aromatic leaves of Justicia 
pectoralis var. stenophylla are toasted and pulverized to be added t the snuff (Sehultes 
& Holmstedt 1968). 

A number of other species of Virola have been indicated as minor sources of 
hallucinogenie snuff (Sehultes 1978). 

Amongst the Waikas, nyakwana snuff is taken sometimes hedonistieally but for 
the most part ritually in eeremonies throughout the year. It is used in excess during 
the endocannibalistie ceremony of three or four days in which the dead of the year 
before are memorialized. Shamans believe that, with the help of the drug,they ean 
manipulate the friendly or enemy /iekura spirits for good or even to kill people who 
live at great distances. 

Instead of utilizing Virola in the form of snuff, the Witotos and Boras boil down 
an aqueous extract of the exudate to a thick paste which is rolled into small pellets. 
These pellets are then coated with a ''salt""--the powdered residue from the leached- 
out bark ashes made from the stumps of cyclanthaceous plants. The pellets are then 
swallowed or dissolved in water which is drunk. Intoxication begins in five minutes. 
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A Waika medicine man and his family. Rio Tototobf, Territorio de Roraima, Brazil. 
Photograph: Schultes 


The pellets may be taken to continue the effects. 

One group of very primitive Maku Indians living along the Rio Piraparaná in 
Colombia ingest the resin-like exudate erude, scraped from the bark with no other 
preparation (Schultes & Hofmann 1979). 

The active principles of these species of Virola are tryptamines. The snuff made 
exclusively from V. theiodora by the Waika Indians along the Rio Tototobf in Brazil 
contains 11% of several tryptamines, 8% of which is 5-methoxy N, N- 
dimethyltry ptamine. There is appreciable variation in alkaloid concentrations between 
different parts of the same plant (Schultes & Holmstedt 1968). 

In some species of Virola, small amounts of Beta-carboline derivatives have also 
been found. They may act as monoamine oxidase inhibitors, thus explaining perhaps 
the activity of Virola pellets when taken orally, since the tryptamines are believed 
not to be aetive when taken by mouth, unless in the presence of a monoamine oxidase 
inhibitor (Schultes & Hofmann 1980). Despite the isolation of monoamine oxidase 
inhibitors in the form of very small amounts in specimens prepared in the manner 
of that employed by the Boras and Witotos, one report doubts that ‘‘...the oral activity 
of the myristicaceous pastes is due to the potentiation of the tryptamines via inhibition 
of MAO by Beta-carbolines; some mechanism other than MAO inhibition must be 
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sought to account for the oral hallucinogenic activity of the...pastes if they are, in 
fact, orally active.’ (McKenna; Towers & Abbott 1984). 

That the pastes made from Virola are indeed psychoactive is well established 
by independent reports from many Indians in three different localities and by personal 
experimentation by several ethnobotanists and phytochemists who ingested pellets 


prepared by Indians in the field. 


Medicine man of the Waika tribe under the influence of halluconcgenic snuff prepared from Virola. Rio 
Cauaburf, Amazonas, Brazil. Photograph: Schulles. 
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Gomortegaceae Gomortega Family 

Gomortega Ruiz et Pavón 

Gomortega keule (Mol.) I. M. Johnston, Contrib. Gray Herb., n.s., 3, no. 70 
(1924): 92. i 


This family has a single genus and one species. It is a strict endemic of the 
southern Andes of Chile. The family is closely allied to the Lauraceae or Laurel 
Family. The plant is known as keule and hualhual in Chile. The Mapuche Indians 
of Chile formerly valued this plant as a narcotic; the effects may have been 
hallucinogenic. Chemical studies are needed for this rare and most unusual plant 
(Mariani 1965; Schultes 1970). 


Fumariaceae Fumitory Family 


Fumaria Linnaeus 
Fumaria media Desvaux, Journ. Bot. 2 (1809): 357. 


In Chile, this plant, native to the Mediterranean parts of Europe, is thought to 
have sedative and hypnotic properties. It is called hierba de la culebra (‘‘snake plant’) 
or hiel de la tierra (earth gall") (Mariani 1965). 


The common fumitory. Fumaria officinalis of Europe, has protopinc and seven 
other alkaloids (Raffaut 1970), but apparently no rcport on the chemistry of F. media 
has been published. 


Leguminosae Bean Family 


Anadenanthera Spegazzini 
Anadenanthera peregrina (L.) Spcgazzini, Physis 9 (1923): 313. 
Anadenanthera colubrina (Vell.) Brenan, Kew Bull. 2 (1955): 182. 


A powerfully hallucinogenic snuff is prepared from the seeds of Anadenanthera 
peregrina (more widely known as Piptadenia peregrina) in northern South America, 
especially in the Orinoco basin, where it is called yopo (Altschul 1972); it was 
apparently employed in pre-colonial times in much of the West Indies, but its use 
there has died out; it was known in the West Indies as cohoba (Safford 1916). 

Anadenanthera peregrina occurs naturally in more or less open grasslands and 
appears to be concentrated in the Orinoco basin and the northernmost part of the 
Amazon drainage area of Brazil near the Venezuelan border. It still can be found 
in much of the West Indies, but its habit and distribution there suggests that it was 
originally an introduced plant. 

In the period of European conquest of South America, another psychotomimetic 
snuff was prepared in southern Peru, Bolivia and Argentina from Anadenanthera 
colubrina, where it was variously known as vilca, huilca, cebíl or sebil. This snuff 
is still employed by Indians in the northern part of Argentina (Califano 1976). 

The active principles in both species are primarily tryptamine derivatives and 
traces of B-carbolines. 

The earliest report of this snuff dates from observation made amongst the Taino 
Indians of Hispaniola in 1496. The observer recorded that “these natives inhaled 
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Pods of Anadenanthera peregrina, Boa Vista, Território de 
Roraima, Brazil. Photograph: Schultes. 


it to communieate with the spirit world and that it was so strong that those who take 
it lose eonseiousness; when the stupefying action begins to wane, the arms and legs 


become loose, and the head droops...and almost immediately they believe they see 
the room turn upside-down an men walking with their heads downwards” (Safford 
1916). The famous explorer of the Orinoco, Gumilla, gave a graphic aceount of 
yopo intoxication amongst the Otomae Indians in his book El Orinoco Ilustrado, 
published in teh mid-1700's (Gumilla 1745). “They have another most evil habit 
of intoxieating themselves through the nostrils, with eertain malignant powders whieh 
they eall yupa, whieh quite takes away their reason; and furious, they grasp their 
weapons....They prepare this powder from eertain pods of the yupa...but the powder 
itself has the odour of strong tobaeeo. That whieh they add to it, through the ingenuity 
of the devil, is what eauses the intoxieation and fury--they put their shells [large 
Snails] into the fire and burn them to quicklime...[whieh] they mix with the yupa...and 
after redueing the whole to the finest powder, there results a mixture of diabolieal 
strength, so great that in touching this powder with tip of the finger, the most 
eonfirmed devotee of snuff eannot aeeustom himself to it, for in simply putting his 
finger whieh touched the yupa near to his nose he bursts forth into a whirlwind of 
Sneezes. The Saliva Indians and other tribes...also use the yupa, but as they are gentle, 
benign and timid, they do not beeome maddened like our Otomacos who...before 
a battle...would throw themselves and, full of blood and rage, go forth to battle 
like rabid tigers.” 
. The Ameriean ethnobotanist, Safford, identified the cohoba of the West Indies 
in 1916 (Safford 1916). 

It was the British plant explorer Richard Spruce who in 1854 gave the earliest 
detailed report on the preparation and use of yopo snuff. He sent material of the 
Pods and seeds for ehemieal study to the Royal Botanie Gardens at Kew, material 


e 


33 


CIT. wll 2 3 4 5 EO CES TOU T mL CIS E 187. "18S 


Bol. Mus, Para. Emilio Goeldi, sér. Bor., 6(1), 1990 


which was not analyzed until 1969 (Schultes; Holmstedt & Lindgren 1969). In these 
120 - year old seeds, only bufotenine was found, whereas freshly collected seeds 
contained bufotenine with small amounts of N, N-dimethyltryptamine and 5-methoxy- 
N, N-dimethyltryptamine. Bufotenine has been reported to be hallucinogenically 
active by some investigators, while others have not been able to corroborate such 
activity. 


Caesalpinia Linnaeus 
Caesalpinia sepiaria Roxburgh, Hort. Beng. (1814): 32. 

This plant is known in China as yun-shih and is said to be hallucinogenic. An 
early Chinese herbal reported that the ‘‘flowers could enable one to see spirits and, 
when taken to excess, cause one to stagger madly.” And they may even cause, when 
ingested over a long period, to induce sensations of Icvitation and “communication 
with the spirits" (Li 1977). 

Canavalia Adanson 
Canavalia maritima (Aubl.) Petit-Thouars, Désvaux, Journ. Bot. | (1813): 80. 


It is reported that, along the eastern coast of Mexico, this plants serves as a 
substitute of Cannabis sativa. 

Seeds have been found in ancient graves im Mexico; there seems to be no other 
report of the use of the plant in modern cultures. In Peru, remains of this plant are 
found in sites dated 300 to 900 A.D. (Diaz 1975). 


Cytisus Linnacus 
Cytisus canariensis (L.) O. Kuntze, Rev. Gen. Pl. 1 (1891): 177. 


The use as an hallucinogen amongst the Yaqui medicine men of northern Mexico 
has been documented (Fadiman 1965). 

The plant is native to the Canary Islands and was apparently an early introduction 
to Mexico. 

Cytisine, common in the family, is the psychoactive priciple in Cytisus 
canariensis. Whether or not the effect is truly hallucinogenic has not been established. 
Further chemical and pharmacological studies of cytisine are warrented. 


Mimosa Linnacus 
Mimosa hostilis (Mart.) Bentham, Trans. Linn. Soc. 30 (1875): 415. 


The Pankarurd, Karirí, Tusha, Fulnio and other tribes of north-eastern Brazil 
formerly employed an intoxicating drink from the roots of a shrub, Mimosa hostilis. 
The drink, known as vinho de jurema, was the basis of the magico-religious ajuca 
ceremony which, with acculturation of the Indian groups, the Gucgue, Acroa, 
Pimentcira and Atanaye, has become practically extinct. Use of vinho de jurema 
has, howcver, bcen reported to have survived amongst some Afro-American rituals 
in castern Brazil (Lowie 1946). 

The jurema cult is apparently ancient. An early report dated in 1788 and another 
of 1843 stated that the Indians under the influencc of jurema '*pass the night navigating 
through the depth of slumber’ (Gonçalves 1946). Another description reports 
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that’’...all celebrants...would see glorious visions of the spirit land, with flowers 
and birds. They might catch a glimpse of the clashing rocks that destroy souls of 
the dead journeying to their goal or see the Thunderbird shooting lightning from 
a huge tuft on his head and producing claps of thunder by running about.” Still another 
report mentioned that “the natives prepared a drink which brings on an enchantment, 
transporting them to heaven” (Lowie 1946). 

In 1873, botanical studies on jurema began. Several kinds of jurema were 
described (Gonçalves 1946). Later, in 1881, jurema was reported as a folk remedy 
of the hinterland peoples and that “the Indians extract from jurema a certain kind 
of wine with delightful effects...."' 

Recently, in 1946, material of several ‘‘kinds’’ of jurema from northeastern 
Brazil were identified, each known locally by vernacular names: jurema préta 
(Mimosa nigra), jurema branca (M. hostilis) and M. verucosa. It was the jurema 
branca that yielded the "'miraculous drink” and acted as a stupefacient (Mors & 
Rizzini 1966). 

An alkaloid isolated from the roots of Mimosa hostilis and initially called nigerine 
has been shown to be N, N-dimethyltryptamine (Gongalves 1946; Pachter et al. 1959). 

Much more rcsearch is needed on vinho de jurema: ethnographical (before all 
knowledge of the cult is forever lost) and chemicopharmacological. The active 
principle is said to be a tryptamine; thc drink is reportedly prepared from the root 
of Mimosa hostilis with apparently no admixture. Tryptamines are not bioactive when 
taken orally, unless they are in the presence of a monoaminoxidase inhibitor. Until 
such an inhibitor is found in the preparation of vinho de jurema, the problem of 
how the brew can cause the hallucinations when taken orally without an additive 
supplyingthe inhibitor (or unlcss an inhibitor be found in the Mimosa hostilis material 
itself) remains a question unanswered. 


Piscidia Linnaeus a 
Piscidia carthaginensis Jacquin, Enum. Pl. Carib. (1762) 27. 


This plant is called bois enivrant (“‘intoxicating wood”) in Martinique. 

Use of the crushed leaves cast into water as a fish poison is well reconizcd. 
Less well known, however, are its narcotic properties. According to a collector (P. 
Diss 120B, herbarium collection), the fruits are tonic and narcotic. 

Active principles have not yet been reported from this genus, and its chemistry 
has apparcntly not been elucidated. 


Sophora Linnaeus 
Sophora secundiflora (Ort.) Lagasca ex DecCandolle, Cat. Hort. Monsp. (1813) 
148. 


In pre-peyote days in the American Southwest and northern Mexico, the natives 
employed the red beans of Sophora secundiflora as the basis of a vision-seeking 
cult. It was variously known as the Red Bean Dance, Witchita Dancc, Dcer Dancc, 
Whistle Dance and Red Bean Society. The secds wcrc uscd ritualistically or as an 
oracular or divinatory mcdium for inducing visions in initiatory ccrcmonies and as 
a ritualistic emetic and stimulant. A number of North American tribes employed the bean: 
Apaches, Comanches, Delawares, lowas, Kansas, Omahas, Otos, Osages, Pawnees, 
Poncas, Tonkawas and Witchitaws (LaBarre 1938 ; Schultes & Hofmann 1979). 
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Well-dated archaeological finds in northern Mexico and adjacent Texas suggest that 
Sophora secundiflora may have been ceremonially employed as early as the ninth 
millennium BC. These beans have been found in levels spanning a period of 8120 BC 
to 1000 AD. Since the beans are not food and as they were found often in abundance 
and in association with peyote, it is assumed that their use was in some kind of hallucinatory 
ritual (Adovasio & Fry 1976). 

The active principle in Sophora secundiflora is the highly taxic alkaloid cytisine (Raffauf 
1970). This alkaloid affects the phrenic nerve controlling the diaphragm, and deaths from 
respiratory collapse occasionally happened during the ceremony. When peyote, from all 
aspects a safe hallucinogenic agent, came north and the peyote ceremony spread rapidly, 
the ingestion of the red bean and ceremonies surrounding its use gradually died out. 
However, the leader of the modern peyote ceremony usually wears a necklace of Sophora 
seeds as part of his dress—apparently a hold-over from the once sacred use of the red bean, 


Zornia J.F. Gmelin 
Zomia latifolia DeCandolle, Prodr. 2 (1825): 317. 


The common name of this plant is maconha brava (“Wild marihuana"). An 
herbarium collection (Prance, Rodrigues et al. 8917) reports that the leaves are dried 
and smoked as an hallucinogenic substitute for Cannabis in coastal Brazil. 

No psychoactive principle is known from Zomia. 


Zygophyllaceae  Caltrop Family 
Peganum Linnaeus 


Peganum harmala Linnaeus, Sp. Pl. (1753): 444. 


Known as Syrian rue,this herb, native to dry regions from the Mediterranean east 
to Mongolia and Manchuria, has hallucinogenic principles, but its use as a definite narcotic 
has not yet been established (Schultes 1970, 1980). The high esteem in which the plant 
is held in folk medicine, especially in Asia, suggests that, in the past, it may have had 
a significant role-possibly as an hallucinogen--in religious ceremonies in India and 
elsewhere (Schultes 1970a; Porter 1962). 

The seeds are rich in the known hallucinogenic alkaloids harmine and harmaline. 
The seeds have also been valued as a spice, and the fruits are the source of a red dye 
and a useful oil (Schultes & Hofmann 1980). 


Erythroxylaceae 


Erythroxylon? Linnaeus 

Erythroxylon coca Lamarck, Encycl. 2 (1786): 393. 

Erythroxylon coca Lamarck var. Ipadu Plowman, Bot. Mus. Leafl., 
Harvard Univ. 27 (1980) 49. 

Erythroxylon novogranatense Hieronymus, Engler, Bot. Jahrb. 20, Beibl. 49, (1895) 
35. 


2 According to the dictates of the International. Rules of Botanical Nomenclature, the correct. orthography 
of the generic name should be Enthroxytun P. Browne. This question his been clucidated by Plowman in 
Taxon 25 (1976) 141-144 and in Botanical Museum Leaflets, Harvard University 27 (1979) 45-68. 1 prefer, 
nevertheless, to use the nuch more widely employed and ctymologically correct generic term Enthrayylon, 
which has been employed in all of the chemical and pharmacological and mos of the botanical and anthropological 
literature. 
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Erythroxylon novogranatense Hieronymus var. truxillense (Rusby) 
Plowman, Bot. Mus. Leafl., Harvard Univ. 27 (1980): 56. 


There can be no doubt that, with the exception of tobacco, the coca leaf represents 
the most important psychoactive plant of the New World. It is employed by millions 
of Indians in the Andes and western Amazon, and its active alkaloid, cocaine, has 
long been a valuable asset in Europe and the United States. 

Recent research has clarified the botany of the source of coca leaves. It is now 
recognized that two species and two varieties are involved. Erythroxylon coca is 
wide-ranging, from Ecuador to Bolivia and northwest Argentina in the Andes; it 
occurs at 1500 and 6000 feet altitude in moist montane tropical forests on the castern 
Andean slopes and wet inter-Andean valleys. E. coca var. Ipadu is a variety of the 
western Amazon of Brazil, Colombia, Ecuador and Peru; some evidence suggests 
that is a recent introduction, other that its use is of long-standing; but there is little 
doubt that it evolved from the highland E. coca. A more drought-resistant type of 
coca arose in northern Peru or southern Ecuador; It was described as E. 
novogranatense var. truxillense and evolved in the dry areas of northern Peru. It 
arrived early in the xerophytic parts of southern Ecuador and extended eventually 
southward in Peru and northward to the drier mountainous areas of Colombia, 
travelling even as far as Venezuela and, according to some reports, to Central 
America. 

These several species and varieties vary in their chemical constitution, but all 
of them contain cocaine, the most important and the most significantly psychoactive 
of the numerous alkaloids of the genus. The alkaloids are of three basic types: 
derivatives of ecgonine, of tropine and of hygrine (Hegnauer 1966). 

It has long been believed that the chewing of the coca leaf originally was a closely 
guarded privilege of the Inca nobility and other officials and that shortly before the 
Spanish conquest its use was extended to the general public, partly to increase work 
productivity. This belief has recently been questioned and has been termed a ““myth''. 
It is true, however, that its use greatly increased following the conquest: many writers 
attest to the expansion of coca chewing in daily life in the Andean region in the 
carly colonial period. 

Erythroxylon novogranatense and its variety tricillense--the so-called Colombian 
and Trujillo coca, respectively--do not cross with E. coca or, in the case of the latter, 
cross with difficulty. It is potulated that E. novogranatense var. truxillense originated 
directly from E. coca as an adaptation to drier conditions and that E. novogranatense 
itself developed from the variety truxillense (Plowan 19822); it is especially much 
more tolerant. The earliest archaeological records of E. novogranatense are dated 
in the first millennium AD. 

The botany of Erythraxylon has only recently been adequately clarified, especially 
by Plowan and his colleagues: ‘*...botanical studies on coca have redefined the earlier, 
simplistic view that coca consisted of a single species--E. coca "' (Plowman 1984). 

Coca is consumed daily in the highlands of Peru, Bolivia, the northwesternmost 
part of Argentna and in parts of Colombia. The method of preparation and use varies 
little, The leaves are earefully dried. They are put into the mouth with an alkaline 
admixture, usually the ashes of quinoa (Chenopodium quinoa), known in Peru as 
lliptu, Other sources of the alkaline admixture, which is necessary for the extraction 
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of cocaine in the normally acid environment of the mouth, are employed in other 
regions where quinoa is not available: lime itself may be used when available. 

What is very commonly overlooked or even purposely ignored in many 
governmental and sociological circles is the fact that coca, as chewed by the native, 
is not of necessity physically, socially and morally dangerous. Unwise legal 
prohibitions in certain Andean areas aimed at extirpation of the coca custom have 
invariably driven the Indian, deprived in his inhospitable cold altitudes, of the 
stimulant and euphoric coca, to the dangerously poisonous local distilled alcoholic 
drinks with an attendant rapid increase in crime. True addition, which can result 
from the use of pure cocaine, is not caused amongst the Indians who use only coca 
leaves. 


In the highland areas, there is little vestige left of the sacred aura that once may 
have surrounded the plant. The leaves are chewed more or less habittually in daily 
life by people in many walks of life, especially by the Indians and many mestizos. 

It is in the northwest Amazon that a semblance of sacredness survives--one of 
the reasons for believing that the coca custom is of long standing in that region. 
The variety cultivated there, Erythroxylon coca var. Ipadu, does not occur in the 
wild state. 

The English plant-explorer, Spruce, wrote over 125 years ago that ‘‘I could 
never make out that the habitual use of ipadu [=coca] had any ill results on the 
Rio Negro, but in Peru [in the highlands] its excessive use is said to seriously injure 
the coats of the stomach, an effect probably owing to the lime taken along with it.” 
The German ethnologist Koch-Grünberg, the only other scientifically oriented 
researcher to have spent long periods in the region until recent years, wrote simply 
that: “When used excessively, coca may be harmful to the nervous system.” 


Coca is prepared very differently for use in the Amazon than in the Andes. The 
leaves are carefully plucked each day by men, then toasted on a flat ceramic cassava- 
oven, When they ure thoroughly dried and crisp, they are put into a large hollow 
trunk which serves as a mortar and pounded to a powder with a large pestle of a 
hard wood. The mortar measures four or five feet. The work of pulverization is 
done only by the men who carry it out rigorously in a standing position. It may 
take up a full hour of pouding. The dull, rhythmic thumping begins just at nightfall. 
In the meantime, leaves of Cecropia sciadophylla or less frequently other species 
of Cecropia or Pourouma cecropiaefolia are gathered and burned to ashes on the 
earthern floor of the Indian round house, The ashes are mixed with the coca powder 
in more or less equal quantity. This mixture is then very finely sifted. The resulting 
grey-green powder is placed in the mouth and, with the tongue, put above the gums. 
It is not chewed but slowly passes down the esophagus with saliva (Plowman 1981; 
Schultes 1987b. 

A number of other plants may be added as ‘‘flavourings.’’ The most interesting 
additive is the smoke of the resin from a tree, Protium heptaphyllum, which the 
Tanimuka Indians blow into small piles of the coca powder (Schultes 1957a). 

The use of coca in the northwest Amazon is restricted to male members of the 
tribes. It is significant, too, that, while agriculture is the work of the women, only 
the men tend the coca fields, which are always separate from the general agricultural 
plot. Intensity of the use varies from individual to individual and from tribe to tribe. 
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Although coca seems to have an essential and semi-saered role in sundry ceremonies, 
it is employed hedonistically in daily life. Some Indians will take coca only in the 
afternoon or evening, but many keep the powder in the mouth throughout their waking 
hours; some--especially amongst the Yukunas, one of the healthiest and most robust 
Indians of the Colombian Amazon--consume huge amounts. 

In regions where acculturation has not changed native custom, a visitor or 
stranger is made welcome with an offer of coca powder by the head of the round 
house. A spatula made from the leg bone of the jaguar or a folded piece of the banana 
leaf are aboriginally used for transferring coca powder to the mouth, but now a metal 
spoon may be employed. A spoonful or two of the powder is put into the mouth; 
it is not chewed but is allowed gradually to mix with saliva and pass slowly into 
the stomach. When the dose is thus diminished, it is replenished with an additional 
dosage. Normally, a ‘‘quid’’ is kept in the mouth throughout the day. 

Coca is used in several other ways in the northwest Amazon. The Tukanoan 
Indians of the Río Papurf take an aromatic decoction of coca--whether for medicinal 
purposes or not is still not known. The Panabos of Amazonian Peru drink coca on 
occasion “to lighten the body.”” There are vague reports, still not verified, that the 
Yukunas and Tanimukas of the Río Miritiparaná utilize coca powder in certain 
eeremonies as a snuff; there is no pharmacological reason to presume that it could 
not be active when taken in this way. 

Erythroxylon coca var. Ipadu is not only planted, collected and treated in the 
northwest Amazon with particular respcet, but the plant enjoys very special roles 
in certain ceremonics and enters into the origin myths of the tribes. The Tukanoans 
say that Sun Father was a payé (“medicine man’’) who originated the knowledge 
and power of modern payes. He had in his navel the powder of viho, the narcotic 
snuff prepared from Virola. A daughter of the Master of Game Animals owned caapi, 
the narcotie plant Banisteriapsis caapi. Pregnant and in great pain, she lay down. 
An old woman, in an attempt to help, took hold of her hand. The pregnant young 
woman broke her finger, but the elderly woman kept it and guarded it in the round 
house. A youth, however, stole it and planted it. The caapi vine grew from this 
finger. Another daughter of the Master of game animals, also pregnant and in intense 
Pain, lay down. An old womam came to help, but this time the woman seized the 
girl's hand and broke off a finger. She buried it. The finger took root and grew 
into the first coca plant. 

Similar legends from many tribes of the northwest Amazon concerning the 
supernatural and aneient origin of Erythroxylon coca var. Ipadu could be repeated; 
all bespeak great antiquity. Several tribes of the Colombian Vaupés, for example, 
Say that their people originated from the Milk Way and arrived on carth in a canoe 
drawn by an anaconda; in the eanoe were a man and a woman, the cassava plant, 
coca and caapi (Schultes 1981). 

There are sundry substitutes for coca in the northwest Amazon. Probably a 
relatively large number of plants are involved, but only a few known and have 
definitely been identified. The Boras and Witotos, for example, use two wild species 
of Erythraxylon “when no caca is available”. The Kubeos of the Colombian Vaupés 
May use E, cataractarum, a wild species, in lieu of real caca. Other plant species 
May be substituted, although all are considered to be inferior, when real coca is 
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not easily available. Furthermore, leaves of E. coca var. Ípadu are employed 
medieinally and enter into medicinal formulas in the northwest Amazon. 

Archaeological material of coca has been reported from the late Preceramic 
period along the dry Peruvian coast. Indication of the use of coca as a chewed narcotic 
is found in the ceramic idols with distended cheeks--coquero figurines--found in 
Ecuador and dated about 1600 B.C. and records can be found in the ceramice lime 
pots from the Valdivia culture dated approximately at 200 B.C. It is thought that 
coca has been used in Ecuador for 5000 ycars. Gold artifacts of coca chewers from 
Tiwanaku indicate the use of coca there as early perhaps as the fourth century A.D. 
It has becn suggested that the use of coca was introduced into Ecuador with the Inca 
conquest, but it is now certain that the chewing of these narcotic leaves is very ancient 
in Ecuador and that cultivation of coca may have begun on the castern slopes of 
the Ecuadorian or Peruvian Andes, where Erythroxylon may have originated. 

Erythroxylon coca can still be found wild in primary or secondary forests, and 
cultivated and wild populations interbreed freely. It differs from many cultivated 
plants in having been little changed in its morphology, genetics and chemistry by 
cultivation. The other three types of cultivated Erythroxylon are believed to have 
been derived from E. coca (Plowman 1979, 1982, 1982a). 

It is extraordinary that the history, botany and ethnological studies of the use 
of one of the world’s major psychoactive plants should have been neglected until 
such recent times. There is still much to be done in many fields impinging upon 
the aboriginal use of the species of Erythrxylon. 


Malpighiaceae Malpighia Family 


Diplopterys A. Jussieu 

Banisteriopsis C. B. Robinson ct Small 

Tetrapterys Cavanilles 
Banisteriopsis caapi (Spr. ex Griseb.) Morton, Journ. Wash. Acad. Sci. 21 
(1931): 485. 
Diplopterys cabrerana (Cuatr.) Gates, Brittonia 31 (1979): 109. 
Tetrapterys methystica R. E. Sehultes, Bot. Mus. Leafl., Harvard Univ. 16 
(1954): 202. 


In the western and southwestern Amazon of Bolívia, Brazil, Colombia, Ecuador 
and Peru and on the Pacific coastal region of Ecuador and Colombia, the Indians 
prepare a narcotice drink from the bark of the malpighiaccous Banisteriopsis caapi 
(Schultes 1957, 198623). Occasionally, the drink may be made exclusively of this 
plant, but often various plant admixtures are used (River & Lindgren 1972). There 
is a list of more than twenty admixtures that may be added to the basie brew, but 
two are generally and most frequently employed. These two plant additives are the 
leaves of the malpighiaecous Diplopterys cabrerana and the leaves of the rubiaceous 
Psychotria viridis (Schultes & Hofmann 1980). 

The nareotie drink prepared only from the bark of Banisteriopsis Caapi is 
psychoactive; it contains the B-carboline alkaloids harminc, harmaline and tetrahydro- 
harmine. When the leaves of either the Diplopterys or the Psychotria are added, 
the intoxication is greatly lengthened and heightened; both contain tryptamines. 
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Liana of Banisteriopsis Caapi. Cullivated in Fusugasugá, 
Colombia. Photograph: Schultes 


Tryptamincs are belicved not to be actively psychotropic when orally ingested, unless 
they be in the presence of amino-oxidase inhibitors: the B-carbolincs are amino- 
oxidase inhibitors (Schultes & Hofmann 1980). 


Several malpighiaceous plants are reliably reported as the basis of hallucinogenic 
preparations, and they may well have similar chemical constitutions; amongst these 
are Tetrapterys methystica and T. mucronata. The drink prepared from all of these 
species is locally known as ayahuasca (Peru and Ecuador), caapi (Colombia and 
Brazil), pindé (Colombia) natema (Ecuador) or yajé (Colombia) (Schultes 1954, 
1975). 

An early report of ayahuasca appeared in Villavicencio's Geografía del Ecuador 
in 1858 (Villavicencio 1858). He identified the drug only as a vine employed by 
the Záparo and other tribes of the Río Napo. He detailed its use to ‘‘forsee and to 
answer...in difficult cases, be it to reply opportunely to ambassadors from other 
tribes in a question af war, to decipher plans of the enemy...and to take proper steps 
for attack and defense; to ascertain when a relative is sick, what sorcerer has put 
on the hex; to carry out a friendly visit to other tribes; to welcome foreign travellers; 
or, at last, to make sure of the love of their womenfolk.”’ 

Seven ycars carlier, in 1851, the British plant explorer, Richard Spruce had 
found the Tukanoan peoples of the Uaupés in Brazil using a liana called caapi to 
induce intoxication (Spruce 1873). He precisely identified the liana as a new species 
of Banisteria, later known as Banisteriopsis caapi. Spruce even collected in 1851 
branches of the liana for chemical analysis, but no analysis was made of them until 
1969, Again, when he entered the Ecuadorian Andes, he found the Záparos using 
ayahuasca and deduced that it was identical with the caapi that he has seen in the 
Uaupés (Schultes; Holmstedt & Lindgren 1969). 
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Following Spruce's work, many writers, travellers, botanists and 
anthropologists have written about fhe drug, usually in a casual vein without adding 
musch of a botanial nature to the identification of the source. 

The utilization and effects reported in Various parts of the Amazon differ 
widely. The Tukanoans of the Río Vaupés in Colombia divide the effects of the drink 
into three stages: vomiting, diarrhoeia, sweating and an eventual sense of flying 
through the air, seeing at the same time brightly coloured lights, soon to be replaced 
by dancing accompanied by a kaleidoscopic series of caapi-images of a variety of 
geometric patterns. The next state is characterized by a disappearance of the geometric 
figures to be followed by sensations of flight and disappearance of space, accompanied 
by three-dimensional forms of animals and monsters. The natives interpret these 
visions as indicative of the validity of their origin myths. This second stage is 
characteristic of onc the deepest hallucinations, both visual and auditory: even singing 
can on accasion be heard. In the third and final stage of the intoxication, marked 
by brighter coloured visions, appearance of calmer visions in dull greens begins, 
and a period of pleasant, calming musical rhythms leading to a dreamy phase of 
peace takes place. According to anthropological studies, the Tukanoans believe that 
during a caapi intoxication, the individual may die and his spirit returns to the original 
womb, conceived as ‘‘an acceleration of time and an anticipation of death.’’ The 
painting motifs associated by these Indians with caapi intoxication are interpreted 
as return to the “place of origin,” “uterus” and “place of deatli.”” To be within 
the womb, thc Tukanoans believe that they are beyond the Milky Way, whence their 
original ancestors came in a canoe drawn by an anaconda snake with a man and 
woman, the tapioca plant, the coca plant and the caapi plant (Reichel-Dolmatoff 
1969, 1970). 

Amongst the Tukanoan tribes of the Vaupés, caapi is taken in numerous 
ceremonies, especially in the famous annual Yuruparí Dance. But it may also be 
drunk for personal reasons on separate and individual occasions. The pricipal purpose 
of any use of caapi is, to these peoples, “the acquisition of knowledge, a knowledge 
that is expected to exist in the Otherworld” (Reichel-Dolmatoff 1975, 1978). 

The Jívaro und other Indians of Ecuador and Peru believe that the drink can 
put one in communicatiom with the dead--the reason for one of the common names 
for the narcotic: ayahuasca or “vinc of death." The physical condition of intoxication 
is due, according to their belief, to the departure of the soul from the body; 
when the soul returns, the inebriation ends. During its absence, the soul has visited 
departed ancestors (Harner 1972, 1973). 

The natives of the northwest Amazon--especially the Tukanoan tribes along 
the Río Vaupés, recognize and have names for six or seven “kinds” of caapi. 
Most of these variants represent the same species and are taxonomically 
indistinguishable to the bótanist: they may be chemovars, ecologically different 
individuals, from different parts of the liana or age forms (Schultes 1986). 


Bol. Mus. Para. Emilio Goeldi, sér. Bot., 6(1), 1990 


Diplopterys cabrerana in fores! ncar Mocoa, Putumayo, Colombia 
Photograph: Schultes 


Coriariaccae Coriaria Family 


Coriaria Linnaeus 
Coriaria thymifolia Humboldt et Benpland cx Willdenow, Sp. Pl. 4, part 2 
(1806): 819. 


This widespread, fern-likc shrub of the highest Andes of South America is widely 
recognized as a highly poisonous plant. It is especially fcared as a plant toxie to 
browsing animals, but there have been reported dcaths of humans who have 
mistakenly caten thc fruits. It is stated, however, that somc Ecuadorcan natives cat 
thc fruits to attain the sensation of flight and soaring through thc air (Naranjo & 
Naranjo 1961). 


The chemistry of Coriaria is still poorly understood, but it has been suggested 
that hallueinogcnie effects arc duc to a glycoside, the chemieal identity of which 
is still uncertain (Hegnauer 1973). The primary use of Coriaria in thc Andes is as 
the source of a bluc-black dye. 


Sapindaccac — Soap-berry Family 
Nephalium Linnacus 
Nephelium topengii (Mcrr.) H. S. Lo, Fl. Hainaniea 3 (1974): 85. 


In 1175 AD, a Chincse herbal reported that “lung-li grows in Ling-nan....The 
fruit...cannot be catcn raw but only afeter steaming.... When eaten raw, it causes 
one to go mad or sce devils’ (Li 1977). It is probable that lung-li is a specics of 
Nephelium, especially N. topengii, which has an cdible fruit with toxic sccds. 

There are 35 spccics of Nephelium, all Asiatic; two specics occur in southern 
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China. Some of the species are known to be rich in cyanogenic glycosides and other 
toxic principles (Schultes & Hofmann 1979). 


Ungnadia Endlicher 
Ungnadia speciosa Endlicher, Atakt, Bot. (1833) t. 36. 


There is archaeological evidence from Mexico and Texas that this plant may 
once have been ceremonially employed as a psychotropic drug in a magico-religious 
context (Adovasio & Fry 1976). There is no indication that any such usage has 
survived amongst contemporary natives. 

The genus Ungnadia has only one species; it is called monilla or Texas buckeye. 
S seeds, containing cyanogenic compounds, are considered toxic. 

Large caches of the seeds have been found in caves in northern Mexico and 
Texas, often in association with two known hallucinogens: the Peyote cactus and 
the red bean or mescal bean. The oldest of these finds is dated at about 7900 BC, 
and the Texas buckeye beans occurred from that date to about 1000 AD. Such 
consistent association with peyote and the narcotic mescal beans might indicate that 
Ungnadia was possibly used in connection with peyote and mescal beans, especially 
since it could not be used as food and the seeds were often found in relatively large 
amounts. 

There is in these archaeological excavations an apparent evolution in the use 
of psychoactive drugs--from the most toxic to the least harmful. It has been outlined 
as follows: “The earliest plants [in these sites] would appear to be the buckeye and 
the red bean, though the frequency of the former is much greater than the latter 
in early contexts. Later, the use of the red bean became more common, while the 
buckeye declined. At some point...the use of the red bean likewise declined, and 
peyote became the favored plant....there is a marked trend toward the use of even 
less lethal plants. Ungnadia, if indeed it be used as a psychotropic, is...quite 
dangerous, while Sophora [the red bean] is only a little less so. Conversely, 
Lophophora|peyote], even when taken in excess, is not physically harmful" (Adovasio 
& Fry 1976). 

Malvaceae Mallow Family 


Sida Linnaeus 

Sida acuta Burman fil., Fl. Ind. (1768) 147. 

Sida rhombifolia Linnaeus, Sp. Pl. (1753) 684. 

Mexican soldiers have becn reported to smoke the leaves of these two plants 
as an excitant and substitute for marihuana. Sida acuta is called el macho (‘‘the 
male’), S. rhombifolia as la hembra (the female"), a distinction based on the lenght 
of the floral stalks (Díaz 1975, 19762). These species are called chichipe, malva 
colorado and malva del platanillo in Mexico. 

Ephedrine has been reported from the genus (Raffauf 1970). 


Cactaceae 

A number of species of minor cacti are known as peyote or hikuli in northern 
Mexico, especially in the genera, Astrophytum, Aztekium, Dolichothele, 
Leuchtenbergia, Mammillopsis, Obregonia, Solisia, Strombocactus, and others 


(Flores 1975). 
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Ariocarpus Scheidweiler 

Ariocarpus fissuratus K. Schumann, Engler et Prantil, Natürl. Pflanzenf. 3, 6a 
(1894): 195. 

Ariocarpus retusus Scheidweiler, Bull. Sci. Bruxelles 5 (1838): 492. 


Closely related to Lophophora, Ariocarpus--especially A. retusus and A. 
fissuratus, both known as “false peyotes’’--are considered by the Tarahumare Indians 
to be ‘‘stronger’’ than Lophophora. Consumed in the fresh state, they are taken as 
stimulants to runners. The Huichol Indians consider A. retusus to be evil, as it will 
drive people mad if ingested. The Tarahumare apparently do not usc Á. retusus, 
since thc after-cffccts of its intoxication are so unpleasant and long-lasting. 

Hordenine and other phenhylethylmine alkaloids havc been isolated from both 
of these species of Ariocarpus (Braga & McLaughlin 1969; Neal et al. 1972). 


Ariocarpus retusus, Huichol Indian country, northern Mexico. Photograph: P. T. Furst. 
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Carnegiea Britton et Rose 
Carnegiea gigantea (Engelm.) Britton et Rose, Journ. N. Y. Bot. Gard. 9 (1908): 
188. 


The one species of this genus--the largest of all eaetus plants--has long been 
used by Indians of the Ameriean Southwest and of Mexieo for food, drink and other 
purposes. Known as saguaro, it was early* reported as the source of a wine, a use 
still eommon. It is also considered to be medieinal: The Seri Indians, for example, 
treat rheumatie pains with it (personal observs). 

While there is no ethnobotanieal report of the hallueinogenie use of saguaro, 
it eontains alkaloids believed to be psyehoaetive--carnegine, gigantine and 
norarnegine; trace amounts of 3-methoxytyramine and a still uneharacterised alkaloid 
have also been isolated from the plant (Kapadia et al. 1970; Bruhn & Lundstrom 
1976). 


Coryphantha (Engelm.) Lemaire 
Coryphanta spp. 
Coryphantha compacta (Engelm.) Britton et Rose, The Cactaceae 4 (1923): 
36. 
Coryphantha macromeris (Engelm.) Lemaire, Cactees (1868): 35. 
Coryphantha palmeri Britton et Rose, The Cactaceae 4 (1923): 39, 


Little is known eoneernig aboriginal use of Coryphantha amongst the 
Tarahumares. The genus, however, is rieh in phenylethylamine and other alkaloids 


(Bruhn & Agurell 1974; Sato et. al. 1973: Hodgkins et. al. 1967; Sehultes & Hofmann 
1980). The genus Coryphantha stands out as a fertile group for ethnobotanieal, 
ehemieal and pharmaeologieal study. 

The Tarahumare reeognize this speeies as a kind of peyote, ealling it wichuri, 
They eonsider it a potent medieine used by the shamans; it is greatly feared by the 
general population. It is ealled also bakana or bakanawa, the names applied to the 
Presumably hallueinogenie Scirpus (Bye 1976). 

Known locally as dortana (Doña Ana) in Mexieo, it may still be employed as 
an hallueinogen. 

The prineipal aetive constituent is maeromerinc. Animal testing has indieated 
Potential hallueinogenie aetivity of this alkaloid; it is strueturally related to mesealine 
and epinephrine (Hodgkins et al. 1967). 


Coryphantha macromeris (Engelm.) Lemaire var. Runyonii, Britton et Rose. 


The prineipal constituent of this variety is normaeromerine. Further researeh 
has revealed, for the first time in the Plant Kingdom, the presenee of N- 
Methylmetanephrine and metanephrine and the first time of synephrine and N- 
methyltyramine in this genus (Schultes & Hofmann 1980). 


Coryphantha palmeri Britton et Rose. l 
This eaetus has been reported as a souree of the hallueinogenie maeromerine, 
but there has been no substantiated indieation that the plant is employed in native 
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medicine (Hodgkins 1967; Dominguez et al. (1970); Schultes & Hofmann 1980). 


Echinocereus Engelmann 

Echinocereus salm-dyckianus Scheer, Seemann, Bot. Herald (1856): 291. 

Echinocereus triglochidiatus Engelmann, Wislizenus, Mem. Tours North Mex. 
(1948): 93. 

The Tarahumare reeognize two species of Echinocereus as kinds of peyote: E. 
Salm-Dyekianus and E. triglochidiatus, to which they attribute “high mental 
properties” (Bye 1976, 1979). In the latter species, there is the possibility of the 
presence of a tryptamine; a related species--E. Merkeri--phenylethylamines have been 
found. The Indians eall them pitallito. 

The chemistry of this genus is complex and is still under study, but an alkaloid 
possessing peripheral hypotensive effeets similar to histamine has been isolated from 
it. A tryptamine derivative has also been attributed to the genus, and 6-phenethylamine 
and hydroisoquinoline alkaloids have been found in some species (Agurell et al. 1969). 
Several of these constituents could be responsible for the psychoactive effects which 
natives elaim for the cactus. 


Epithelanthera Weber ex Britton et Rose 
Epithelanthera micromeris (Engelm.) Weber ex Britton et Rose, The Cac- 
taceae 3 (1922): 93. 


The Tarahumare take Epithelanthera micromeris “to make the eyes large 
and elcar to see sorcerers, to prolong life and to give speed to runners.” It is 
ingested by shamans to induce visual hallucinations, but the Indians assert that 
it may cause permanent insanity (Bye 1976). The Tarahumare eall this eaetus 
hikuli rosapari. 

The genus lacks chemical studies, 


Lophophora Coulter 
Lophophora williamsii (Lem.) Coulter, Contrib. U.S. Nat. Herb. 3 (1894) 
131. 


By far the most important hallucinogen of pre-Conquest Mexico was the 
peyote cactus: Lophophora williamsii. It may be called the prototype of New 
World hallucinogens because of its importance in primitive societies, its early 
attention from scientific investigators and the isolation of an alkaloid--mesealine- 
-that has been found to have value in psychological research and psychiatrie 
treatment. 

The genus Lophophora has two species: L. williamsii and L. diffusa. The 
former grows in the dry, highland parts of eentral and northern Mexico and into 
Texas; the latter is known only from the Mexiean state of Querétaro. Lophophora 
diffusa may not have been employed as an hallucinogenic agent, since its 
chemistry differs from that of L. williamsii in almost lacking the vision-inducing 
alkaloid mescaline. Mescaline offered, for the first time, the possibility of studying 
visual hallucinations produced by a pure chemical compound. Lophophora 
williamsii has 30% of its complex alkaloid content as mesealine. 

The ceremonial use of peyote apparently goes back several thousands of 
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years. In a series of cavcs in Coahuila, Mexico, archaeological sites spanning 


about 8000 years of intermittent occupation, have yielded identifiable material, 
often in abundance, of Lophophora williamsii, in association with several other 
psychoactive plants (Sophora secundiflora and Ungnadia speciosa) (Adovasio 
& Fry 1976). 

The earliest European reports hints that the Chichimecas and Toltecs knew 
peyote as carly as 300 B.C.; although the accuracy of the dating may need 
rectification, the period is indeed early (Rouhier 1927). 

The Spanish conquerors of Mexico werc, for the most part, intolerant of 
pagan religious cults and, through repressive laws, diatribes and persecution, 
tried to extirpate these *'diabolic practices.” Sahagún wrote in the late 16th 
Century that thosc who cat peyote ‘‘sec visions, cither frightful or laughable; 
this intoxication lasts two or three days and then ccascs; it...sustains them and 
gives them courage to fight and not fecl fcar nor hunger nor thirst; and they 
say that it protects them from all danger” (Sahagún 1938). He further reported 
that they “eat peyote, losc their senses, see visions of terrifying slights like the 
devil and were able to prophecy thc future.'' Hc denounced peyote as embodyng 
**satanic trickcry.'' In the same period, Hernández, physician to thc king of Spain, 
who spent fivc ycars studying Aztec medicincs in the field, wrote in his great 
tomc on medicinal plants, animals and stoncs of **Ncw Spain", that “both men 
and women arc said to be harmcd by it...Ground up and apllied to painful joints, 
it is said to give rclief. Wonderful properties arc attributed to this root [sic]. 
It causcs those devouring it to be able to forsec and predict things...or to discern 
who has stolen from them some utensil'' (Hernández 1651). The Spanish effort 
to stamp out peyote went so far that in 1760 a Catholic rcligious manual cquated 
thc cating of peyote to cannibalism. 

In Mexico, thc modern peyote hunt constitutes amongst thc Huichols an 
annual trip to thc deserts where the plant grows. It is ccrcmonially collected 
and dried for usc throughout thc year (Furst 1972). 

During thc last century--about 1880--Indians of thc United Statcs adopted 
peyote as a sacrcmental clement in a new scmi-Christian scmi-aboriginal cult. 
Thc cactus was used in Texas, howcver, as carly as 1760 and was known to 
American Indians during thc Civil War. After 1880, thc ncw cult spread rapidly, 
spurred on by missionary activity on thc part of Plains Indians; thc speed of 
its sprcad was duc in part to thc vision-sccking aspects of many of thc tribal 
characteristics but also in great part to its reputation as a supernatural “medicine” 
(LaBarrc & Schultes 1938). 

It encountered ficrec opposition in the United States from missionary groups, 
but cventually the cult was legally organizcd as the Native Amcrican Church 
which is said now to have morc than 250,000 adhcrents in many tribes, even 
as far north as Canada. Their supplics of peyote arc procured in the form of 
dried peyote crowns, known as mescal buttons, sent legally through thc postal 
servicc. 


The ccremony in thc United States, though morc or less standardizcd, docs 
vary somewhat from tribe to tribe. It consists of an all-night ritual, often in a 
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A painting by a North American Indian of a peyote ceremony in Oklahoma. Property 
of Botanical Museum of Harvard Universily 


teepee or special permanent building, with singing, chanting meditation, prayer 
and frequently a short “sermon” by the roadman or leader, ending in the morning 
with a communal meal. There is sometimes a curing during the night (LaBarre 
1938). 

As many as 25 or 30 or more meseal buttons may commonly be consumed 
by one worshipper during the night. The intoxication is characterized by a 
kaleidoscopically moving series of the most brilliantly coloured visions. These 
visions are caused by one of the more than 30 alkaloids of two series 
(phenylethylamines and isoquinolines) contained in the plant--mescaline. Other 
hallueinations--espceially auditory--are experienced during the intoxication, which 
tend to have two phases: a period of contentment and hypersensitivity followed 
by one of nervous ealm and muscular sluggishness, usually with hyper-cerebrality 
and visions. The visual hallucinations seem to follow a sequence from geometric 
figures to familiar scenes and faces, to unfamiliar scenes and often a variety 
of unfamiliar objects. There are no reports available about the various other 
hallucinogenic effects of the large number of minor alkaloidal constituents 
(Kapadia 1970). 

Mescaline has been employed in psychiatrie research. The intoxication 
indueed by mesealine alone, however, is very different from that brought on 
by eating the mescal button with its more than 30 alkaloids, all or most of which 
are probably in some way physiologically active. 

While the visions are usually important, especially amongst the Plains tribes 
where the vision-quest is deeply rooted, peyote is revered in great part because 
of its appeal as a ''medieine"" and stimulant. Peyote may have medicinal 
properties as understood in Western medicine, since antibiotic activity has been 
found in the plant. Its supernatural ** medicinal" powers, however, seem to stem 
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from its bizarre visual hallueinations which, in native belief, are able to put man 
into cantact with the spiritual world of other realms from which it is held come 
illness and even death and to which the medicine-man may turn for diagnosis 
and treatment of many ills (Schultes 1940). 

In Mexico especially, the magico-religious reputation of this cactus have 
such repute that many other plants are given the same or very similar names-- 
not only numerous cacti but also species in other families, including the 
composites, legumes, orpines, orchids, nightshades and others (Schultes 1937). 
It is the Cactaccae, however, that are, quite naturally, most closely associated 
in the Indian mind with Lophophora. Most of these cacti are known to be 
alkaloidal and potentially psychoactive, and they are aboriginally associated with 
Lophophora either because of some resemblance or because of their alleged or 
actual toxic effects. 


Mammillaria Haworth 
Mammillaria Craigii Lindsey, Cact. Suee Journ. 14 (1942) 107. 
Mammillaria grahamii Engelm. var. Oliviae (Orcutt) L. Benson, Cacti of 
Arizona (1969) 22. 


The Tarahumare consider Mammillaria craigii a sacred plant. After removing 
the spines, the shamans cat the flesh in special ceremonies. It induces sleep, during 
which they see brilliant colours and travel far and wide. These Indians fear that 
mistreatment of the plant is dangerous; the Tarahumare name for the cactus--wichuri- 
-is believed to be related to their term for insanity-- wichuwa-ka (Bye 1976, 1979). 


Mammillaria Heyderii is known also as witkulik. 

An alkaloid--N-methyl, 3-4-dimethoxyphenylethylamine--has been isolated from 
Mammillaria Heyderii, a species very closely related to M. Craigii (Bruhn & Brunh 
1973). 

Several other species of Manunillaria, as yet unidentified, are similary reported 
as false peyotes amongst the Tarahumare. 

Another kind of /ukuli or peyote in the Tarahumare country is Mammillaria 
grahamii var. oliviae. After the spines are removed, the top of the caetus is caten, 
causing drowsiness during which the native *'travels'' with bright lights. Shamans 
usc it in certain ceremonies, It is believed also to be dangerous if improperly treated, 
inducing insanity (Bye 1976, 1979). 

This species has not been chemically analyzed. 


Neoraimondia Britton et Rose 
Neoraimondia macrostibas (Schum.) Britton et Rose, The Cactaecae 2 (1920): 
181. 


This eaetus of the central Andes is one of the ingredients of the hallucinogenic 
drink cimora prepared basically from the cactus Trichocereus Pachanoi, a 
mescaline-rich species. 

Apparently no chemical studies of Neoraimondia have yet been carried out 
to ascertain whether or not it contributes bioactive constituents to the cimora 
preparation. 
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Pachycereus (A. Berger) Britton ct Rose 
Pachycereus pecten-aboriginum (Engelm.) Britton et Rose, Contrib. U. S. 
Nat. Herb. 12 (1909): 422. 


The large, columnar cactus, Pachycereus pecten-aboriginum, is prepared in a 
drink called cawé or chawé by the Tarahumare. The drink is taken ceremonially 
to induce peyote-like effects such as dizziness and visual hallucinations (Bye 1976; 
Pennington 1963). 

Four alkaloids occur in this plant, the principal one being salsolidine (Agurell 
1969; Agurell et al. 1971; Bruhn & Lindgren 1976; Spath 1969). 


Pelecyphora Ehrenberg 
Pelecyphora asellifonnis Ehrenberg, Bot. Zeit. | (1843): 737. 


Pelecyphora aselliformis is a small, beautiful, spineless cactus, known in Mexico 
as peyote or peyotillo. Sold in markets for its presumed febrifugal and anti-rheumatic 
Properties, it has several phenylethylamine and isoquinoline alkaloids, including traces 
of mescaline, but there is no report of its being used as an hallucinogen (Agurell 
et al. 1971; Bruhn & Bruhn 1973; Crosby & McLaughlin 1973; Poisson 1960). 


Trichocereus (Berger) Riccobono 
Trichocereus pachanoi Britton ct Rose, The Cactaceae 2 (1920): 134, t. 196. 


Trichocereus pachanoi, of the central Andes of Bolivia, Ecuador and Peru, 


represents one of the hallucinogenic plants of most ancient use in South America, 
It is known generally as San Pedro; in Peru, it is called Auachuna; in Bolivia, achuma; 
in Ecuador, aguacolla or gigantón. 


The oldest archaeological evidence is dated at 1300 B.C. Chavin textiles, almost 
equally as old, and ceramic vessels depict the cactus together with the jaguar and 
humming birds. A whole series of archaeological records coming down to Nazca 
culture from 100 B.C. to 500 A.D. depict the cactus (Sharon 1978). 


When the Spaniards arrived, the use of Trichocereus in Peru was well established. 
The missionaries actively persecuted the San Pedro cult: “This is the plant,” wrote 
one, **with which the devil deceived the Indians...in their paganism, using it for 
their lies and superstitions...those who drink lose consciousness and remain as if 
dead....Transported by the drink, the Indians dreamed a thousand absurdities and 
believed them as if they were true” (Sharon 1972). 


The cult as now practiced is an amalgam of pagan and Christian elements: the 
name San Pedro is believed to have been applied to the cactus because it holds, 
like Saint Peter, the keys to heaven. The rituals surrounding its use are heavily moon- 
Oriented and are now employed to cure a variety of ills from alcoholism to insanity; 
itis also valued in divination, to counteract witchcraft and sorcery (Friedberg 1963). 
The magical powers of San Pedro transcend curing and divination: it is believed 
to be able to guard houses, for example, by whistling in an unearthly way, striking 
terror into the hearts of thieves and forcing them to flee. Many patients with serious 
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Picces of the San Pedro cactus, Trichocereus Pachanoi, for sale in native market in northern Peru. Pho- 
tograph: C. Friedberg. 


ailments make long pilgrimages to special shamans in holy places near lakes in the 
high mountains (Sharon 1978). A 

Shamans distinguish four ‘‘kinds” of the cactus and distinguish them by number 
of ribs. The individuals with four ribs are very infrequently found and are considered 
to be endowed with the most potent supernatural powers. Short pieces of the stem 
of Trichocereus pachanoi are sold in native markets. They are boiled in water for 
as long as seven hours. The drink is often taken with the addition of other herbs, 
in which case it is known as cimora. Many of the additives--eg., the cactus 
Neoraimondia marcrostibas, Isotoma longiflora, Pedilanthus tithymaloides and 
Brugmansia aurea or B. sanguinea--may themselves have highly active constituents 
(Dobkin de Ríos 1977). Frequently, magic calls for the addition of other elements 
such as powdered bons and dust from graveyards. Magical flight it typical of today’s 
San Pedro ritual; Indians believe that they are carried across time and distance. The 
shaman may take the potion himself or with the patient: his aim is to make the patient 
“‘bloom”’ during the night ceremony in order that his subconscious may “open like 
a flower” like the night-blloming San Pedro cactus. 

There are some 40 species of Trichocereus in South America; at least 25 are 
alkaloidal, some containing mescaline. Trichocereus pachanoi, which occurs only 
between: 6000 feet, has a relatively high concentration of mescaline (2% of dried 
material) and some seven other alkaloids (Raffauf 1970; Poisson 1960; Hegnauer 
1964). 

Lythraceae Loosestrife Family 


Heimia Link et Otto 
Heimia salicifolia (HBK.) Link et Otto, Enum. Pl. 2 (1822): 3. 
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Heimia salicifolia, known vernacularly in Mexico as sinicuichi, represents one 
of the poorly understood New World hallucinogens. 

The leaves, slightly wilted, are crushed in water which is allowed to ferment 
in the sun. The resulting drink has a mildly intoxicating effects, characterized by 
a feeling of giddiness followed by a drowsy euphoria and darkening of the 
surroundings, shrinking of the world around, altered perception of time and space, 
removal from a state of reality and auditory hallucinations. The natives believe that 
sinicuichi has sacred or supernatural powers and that it helps them recall events of 
many years back as if they had taken place yesterday; some say that they arc enabled 
to recall even prenatal happenings! (Reko 1936). 

The alkaloids of Heimia salicifolia are quinolizidines. Seven are present in the 
plant, but cryogenine seems to have the most significant pharmacological activity, 
as it mimics qualitatively the activity of the extract of the plant (Tyler 1966). 


Umbelliferae Parsley Family 
Peucedanum Linnaeus 


Peucedanum japonicum Thunberg, Fl. Jap. (1784): 117. 


This stout perennial herb, called fang-k 'uei, is well known in Chinese traditional 
medicine (Li 1977). It is reported to be valued as a diurctic, eliminative, sedative, 
tonic and tussic, even though its use is believed to be harmful to the health. A Chinesc 
writer in 510 A.D. states that ‘‘feverish people should not take it, because it causcs 
one to be delirious and sce spirits.” Another Chinesc writer reported that its 
hallucinogenic effects were due to admixtures: Aconitum and Euphorbia. There is 
no evidence that fang-k'uei was uscd purposcfully as an hallucinogen. 

Coumarin derivatives are common in the genus and are known from P. 
japonicum, but these constituents do not appear to be hallucinogeic. 


Siler Miller 
Siler divaricatum Bentham ct Hooker fil. Gen. PI. | (1867): 909. 


The one species of the genus Siler native to Europe and northern Asia has bcen 
mentioned in early Chinese literature, under the name feng-feng, as a possible 
hallucinogen: ‘‘The root is spicy and non-poisonous; the kind that bifurcates at the 
top produccs madness'' (Li 1977). i 

Several old Chincse herbals recommend the root of this plant as an antidote 
for aconitc poisoning. 

Psychoactive principles have not been rcportcd from Siler. 


Ericaceac Heath Family 


Pernettya Guadichaud 

Pernettya parvifolia Bcntham, Pl. Hartweg. (1846): 219. 

There are several reports that Pernettya is toxic. The fruits of P. parvifolia of 
Ecuador, where it is called fagili, cause hallucinations and other psychic and motor 
alterations (Naranjo 1969). 
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Pernettya furens (Hooker ex DC.) Klotsch, Linnaea 24 (1851): 83. 


Pernettya furens is known as hued-hued and hierba loca in Chile, where the 
fruits are recognized as toxic, causing mental confusion, madness and even permanent 
insanity, In excessive doses, they induce an intoxication similar to that following 
ingestion of Datura (Manske 1931). 

It is presumed that the active principle of Pernettya is andromedotoxin. There 
is little evidence that Pernettya has been purposely employed as an hallucinogen, 
but it has been suggested that aborigines have had magico-religious uses of the fruits 
of these shrubs. 


Vaccinium Linnaeus 
Vaccinium floribundum Humboldt, Bonpland et Kunth, Nov. Gen. et Sp. 3 
(1816): 266. 
This species is known in Venezuela as borrachero, suggesting that it is 
psychoactive (Steyermark 104845; herbarium specimen). 


Desfontainiaceae  Desfontainia Family 


Desfontainia Ruiz et Pavón 


Desfontainia spinosa Ruiz et Pavón, Fl. Peru. Chile 2 (1799); 47. 


This genus of four species and several varieties of low trees or shrubs is 
sometimes placed in the family Loganiaceae. Desfontainia spinosa inhabits the highest 
mountains from Costa Rica to Chile and Argentina. It is known to be employed 
psychoactively in two far-distant localities: Chile, where the Mapuche Indians take 
it as a narcotic (Mariani 1965), and southern Columbia, where the medicine-men 
make a tea of the leaves "when they want to dream” or “to see visions and diagnose 
diseases” (Schultes 1977). The tea is so potent that, to one medicine-man, they “go 
crazy'' under its influence. Because of its potency, it is used only for the “most 
difficult" cases of diagnosis. This species is called borrachero or borrachero de 
páramo in Colombia; chapice, michai blanco, taique or trautrau in Chile. 

Chemical studies of this species are still underway. There are indications from 
spot-tests that the plant has alkaloids; since the family is so closely allied to the 
alkaloid-rich family Loganiaceae, Desfontainia should be expected to have alkaloids. 


Apocynaceae Dogbane Family 
Alstonia R. Brown 


Alston venenata R. Brown, Mem. Wern. Soc. 1 (1809): 77. 

In southern India, this species is recommended in the Ayurvedic system of 
medicine for the treatment of insanity and epilepsy. Definitive reports of its use as 
an hallucinogen are not available, but the shrub is rich in indole alkaloids, two of 
which have been shown to possess interesting psychotropic activity (Bhattacharya 
et. al. 1975). 
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Convolvulaceae Morning Glory Family 


Ipomoea Linnaeus and Turbina Rafinesque 
Ipomoea violacea Linnaeus, Sp. Pl. (1753): 161. 
Turbina corymbosa (L.) Rafinesque, Fl. Tellur. 4 (1838): 81. 


The early Spanish chroniclers of conquered Mexico reported of the sacred seeds 
of a morning glory known as ololiuqui. They came from a vine with cordate leaves 
and small round black seeds called in Nahuatl coaxiluitl or “snake plant.’’ For several 
centuries, the identity of ololiugui was in doubt, notwithstanding excellente 
descriptions and ilustrations of the plant in a variety of the early Europenan writings. 
Identification had to wait until the early part of this century (Urbina 1897, 1903), 
and it was not until the 1930's that authentic botanical material collected amongst 
the Mazatecs of Oaxaca established beyond any doubt that the seeds are those of 
Turbina corymbosa, known formerly as Rivea corymbosa (Reko 1934; Schultes 
1944). 


caos M m. - Bibi TAL. 7. 


Ololiuqui (Rivea corymbosa), as illustrated in the Paso y Troncoso edition (Codex Florentino) of Sahagún: 
História de las Cosas de Nueva Espana. 


Bol. Mus. Para, Emilio Goeldi, sér. Bot., 6(1), 1990 


A second morning glory has recenty been identified as an hallucinogen used 
amongst the Zápotecs of Oaxaca--the seeds of Ipomoea violacea, known locally as 
badoh negro (Wasson 1962). 

Both of these morning glories owe their hallucinogenic activity to ergoline 
alkaloids. The seeds of both plants have very similar chemical contents, but the total 
alkaloid content of Turbina corymbosa, is 0.012%, whereas Ipomoea violacea 
contains 0.06% the reason for the natives’ using in their ceremonies smaller quantities 
of seeds of the latter species than of the former (Hofmann & Tscherter 1960). 

A Spanish report dated from 1615 stated that '*...it will not be wrong to refrain 
from telling where it [ololiuqui] grows, for it matters little that this plant be here 
described or that Spaniards be made acquainted with it’’ (Hernández 1651). Another 
record of the same period said that ‘‘...when it is drunk, this seed deprives of his 
senses him who has taken it, for itis very powerful” (Shagún 1938). Other references 
explained that many things in Mexico (springs, rivers, mountains, ololuiqui, etc.)” 
have their deities. Ololiuqui...deprives those who use it of their reason...The natives 
communicate in this way with the devil, for they usually talk when they become 
intoxicated with ololiuqui, and they are deceived by various hallucinations which 
they attribute to the deity which they say resides in thc seeds...” Still another 
chronicler wrote in 1634 that an Indian penitent in confession said: ‘‘I have believed 
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Chinantec medicine man. Yolox, Oaxaca, Mexico. Photograph: Schultes. 
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in dreams, in magic herbs, in peyote and in ololiuqui, in the owl, etc.” A further 
report explained in part that “they place offerings to the seeds...in secret places 
so that the offerings cannot be found if a search be made. They also place these 
seeds amongst the idols of their ancestors....They do not wish to offend ololiuqui 
with demonstrations before the judges of the use of the seeds and with public 
destruction of the seed by burning" (Schultes 1941). 

Seeds of Turbina corymbosa are used at the present time by most tribes of the 
Chinantla, the northeastern part of Oaxaca. The Mazatecs and Chinantecs, especially, 
esteem this hallucinogen. In Oaxaca, it is customary to grind the seeeds on a metate. 
The resulting powder is soakcd in cold water which is strained through cloth and 
drunk. The ceremonial usc of Turbina corymbosa is very common, at least in the 
hills of northeastern Oaxaca. As one writer has said: “To-day, in almost all the 
village of Oaxaca, one finds the seeds still serving the natives as an evcr present 
help in time of trouble” (Wasson 1962). 

There was little intercst in Turbina corymbosa until the 1950's, when a 
psychological paper by Humphrey Osmond appeared--containing the first psychiatric 
self-cxperiment with intoxication from the seeds (Osmond 1955). The chemical 
constitution of thesc secds was not clarified until the 1960's when Hofmann, 
discoverer of LSD, clucidatcd the active principles of this morning glory; prior to 
his work, no hallucinogenic compounds were known to exist in the Convolvulaccae 
(Hofmann & Tscherter 1960). 

It has been suggested that the (litliltzen of the ancient Aztecs was Ipomoea 
violacea (Wasson 1962). Amongst the Zapotecs, the long angular black seeds must 
be collected by the person who is to take them. A young girl or boy must assist 
in the administration of the drink prepared from the seeds and must listen to the 
words uttcred by the patient during his period of intoxication. The paticnt will, through 
the power of the seeds of badoh, be cnlightened as to the cause and curc of his 
problem; he will be told whether his trouble is actual illncss or maliciously induced 


witchcraft (Wasson 1963). 
‘Labiatac Mint Family 


Coleus Lourciro 
Coleus blumei Bentham, Lab. Gen. et Sp. (1832): 56. 
Coleus pumilus Blanco, Fl. Philip., Ed. 1 (1837): 482. 


There is some evidence that two species of Coleus--C. blumei and C. pumilus, 
both Old World introductions, may be cmployed by the Mazatecs in much the same 
Way as Salvia divinorum (Wasson 1963). The psychoactive properties have not been 
Cxpcrimentally tested as yct, nor has chemical investigation been carricd out on 
Coleus, at least on Mexican-grown material. 


Lagochilus Bunge 

Lagochilus inebrians Bunge, Mem. Sav. Etr. Petersb. 7 (1847) 438. 

The narcotic cffects and the extent of use of this mint are not fully known. From 
early times, Tajik, Tartar, Turkoman and Turkestan tribesmen have used a tea 
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prepared from the toasted leaves of Lagochilus inebrians, a small shrub of the dry 
steppes of southern Russia, as an intoxicant (Schultes & Hofmann 1980). The stems, 
fruiting tops and flowers are often used together with the leaves. Honey or sugar 
may occasionally be added to lessen the bitter taste of the mint. 

Lagochilus inebrians has been included in the Russian pharmacopoeia, 
recommended in an infusion or tincture as an anti-hemorrhagic or for its hemostatic 
properties, to reduce permeability of blood vessels and as an aid in blood coagulation; 
it has likewise been recommended in Russia for use in the treatment of certain allergies 
and dermatological conditions. Reports have recommended its effectiveness in treating 
nervous disorders, as an hypotensive, anti-spasmodic and scdative agent (Schultes 
& Hofmann 1980). 

Chemists isolated a crystalline compound which they called lagochilene, a 
diterpene (Chizhov et al. 1969). There is apparently no report of a potentially 
hallucinogenic or psychoactive constitucnt in the plant, but further ethnobotanical 
and pharmaco-chemical studies are needed. 


Salyia Linnaeus 


Salvia divinorum Epling et Jávita-M., Bot. Mus. Leafl., Harvard Univ. 20 (1962) 

1B. 

The Mazatcc Indians of Oaxaca, Mexico, valuc the leaves of this Salvia in their 
divinatory rites, especially when more potent hallucinogens, such as mushrooms 
and morning glory seeds, are not available. The lcaves are chewed or crushed and 
mixed with water to be drunk. Known to virtually all Mazatec families, the plant 


is cultivated in secret plots away from home sites. It is reproduced by breaking off 
a shoot and sticking it into the soil at altitudes of 5000 feet; it seems never to be 
found in a wild state, indicating perhaps that it has had a very long history as a 
cultivated plant (Wasson 1962). 

Like most mints, Salvia is rich in essential oils. No hallucinogenic principle 
has as yet been found in S. divinorum, but its psychoactivity has been experimentally 
substantiated. There are also numerous actual medicinal uses of this mint amongst 
the Mazatecs; although only weakly psychotropic, the Salvia infusion will induce 
powerful visions under the appropriate circumstances. 

There are many folk-medicine uses of Salvia around the world. Actually, the 
term Salvia stems from a Latin word meaning “to be of good health.” 

This psychoactive Salvia is locally known as Aojas de la Pastora, hierba de 
la Virgen and ska-Pastora. 

Chemical studíes have not yet revealed a psychoactive constituent, despite 
positive experimental evidence of its psychoactivity. 


Solanaceae Night-shade Family 

Brugmansia Persoon 
Brugmansia aurea Lagerheim, Bot. Jahrb. 20 (1895): 664. 
Brugmansia arborea (L.) Lagerheim, Bot. Jahr. 20 (1895): 663. 
Brugmansia sanguinea (R. ct P.) D. Don, Sweet, Brit. Fl. Gard. 2 (1835): 272. 
Brugmansia suaveolens (H. et B. ex Willd.) Berchtold et Presl, Rosl. 2 
Solanaceae (1823): 45. 


ems i 2 3 4 5 FE ka NA Sæ T. ds 


The virgin field in psychoactive plant research 


ar 
> 
s 
E A 


tg 


Onc of the numerous atrophicd forms of Brugmansia aurea cultivated by medicine men for usc as an 
hallucinogen. Sibundoy, Colombia. Photograph: Shultes 


Bol. Mus. Para. Emílio Goeldi, sér. Bot., 6(1), 1990 


There are several species of solanaceous shrubs or small trees, all psychoactive 
and employed in aboriginal societies of South America as hallucinogens, that are 
closely related to Datura and which were formerly referred to Datura. They are 
now believed to represent a distinct genus: Brugmansia (Schultes & Raffauf in press). 

It is separated from Datura on morphological and biological grounds, although 
chemically both genera contain the same tropane alkaloids. 

Several species have been widely distributed throughout the warmer parts of 
the world as cultivated ornamentals. While many species have viable seeds, the trees 
are propagated usually by vegetable means. Almost all tribes in the Andes and in 
the western Amazon Andean slopes employ Brugmansia eighter generally as an 
hallucinogen or as an adjunct to shamanism (Harner 1972, 1973; Cooper 1949). 

Their native use as medicinal and hallucinogenic plants in South America must 
be very old. It has consistently been noted that all individuals of Brugmansia grow 
in locations where there had been human habitation. Furthermore, none of the species 
is known in the wild: all are cultigens. There are recognized six species: B. arborea, 
B. aurea, B. sanguinea, B. suaveolens, B. versicolor and B. vulcanicola; two 
established hybrids are likewise known: B. x candida and B. x insignis. They have 
numerous native names: borrachero, haucacachu, huanto, chamico, campanilla, 
floripondio, maicoa, tonga and toa (Bristol 1966, 1969). 

One of the most widely cultivated species and one very commonly employed 
as an hallucinogen is the white-or yellow-flowered B. aurea which occurs in the 
Andes from Colombia to Chile. It has several local variants, including one with 


Brugmansia vulcanicola in flower, onc of thc numerous species of hallucinogenic Brugmansias in the 
Andes. Volcán dc Puracé, Cauca, Colombia. Photograph: Schultes, 
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golden-yellow flowers, most frequent in Colombia. Another recognized hallucinogen 
of ancient use is B. sanguinea. The seeds of this species were employed by the 
Chibchas of Colombia who administered them in a fermented drink, chicha, to the 
wives and slaves of dead warriors before they were buried alive to accompany their 
masters on the long trip. The Chibchas in northern Colombia use B. sanguinea in 
ceremonies at the Temple of the Sun at Sogamoza. Despite the introduction of 
Christianity to Peru, many Indian groups still maintain that B. sanguinea permits 
them to communicate with ancestors and others in the spirit worold; and some 
Peruvian Indian believe that this plant will reveal to them treasures preserved in 
archaeological sites, hence its local name huacacachu (“grave plant”). 

It is clear that Brugmansias are more widely employed as narcotics amongst 
South American Indians than is usually believed (Gleeson 1978). The preparation 
and use of Brugmansia differs from tribe to tribe, but most frequently it is 
administered in the form of pulverized seeds dropped into fermented beverages. An 
extremely toxic drug, it induces an intoxication characterized usually by initial effects 
so violent that physical restraint must be parcticed, until the partaker passes into 
a deep sleep-like stage, during which hallucinations are experienced. 


Brunfelsia Linnaeus 


Brunfelsia grandiflora D. Don, N. Edin. Phil. Journ. (1829): 86. 
Brunfelsia grandiflora subsp. Schultesii Plowman, Bot. Mus. Leafl., Harvard 
Univ. 23 (1973) 259. 

Brunfelsia chiricaspi Plowman, Bot. Mus, Leafl., Harvard Univ. 23 (1973): 255. 


Brunfelsia grandiflora subsp. Schultesii, Cultivated near Leticia, Colombia. 
Photograph: Schultes. 
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In the northwest Amazon of colombia, Ecuador and Peru, these three species 
of Brunfelsia are employed as medicines and as hallucinogens. Brunfelsia grandiflora 
is also considered a cattle poison in Colombia and Bolivia and is employed as a fish 
poison in Ecuador (Plowman 1977). 

These three plants arc known in Colombia as borrachero (‘‘intoxicant’’). 
Brunfelsia grandiflora and B. Chiricaspi are wild; B. grandiflora subsp. Schultesii 
is cultivated. 

The natives crush the stem or mash the leaves and drink thc juice. It is drunk 
either alone or added to ayahuasca (Banisteriopsis Caapi) or to yoco (Paullinia Yoco). 
The Kofáns call B. grandiflora tsontinba-ko. In the Siona languagc, the cultivated 
type is known as huha-hai, the wild type as yai-huha-hai. The effects of yai-huha- 
hai are described as extreme coldness and as a pain-killer; the Sionas recognize 
another type called bi-a-huha-hai which is preferred as an admixture with ayahuasca. 
Some tribes use these plants as medicines for trcating rheumatism, snakc bite, back 
pains and especially as anti-malarials. They all, when ingested, cause a sensation 
of Chills: the Ingano name chiricaspi means “chill plant." 

Little is known of the chemical constitution of Brunfelsia. The principle that 
is hallucinogenic and that causes the feeling of intense chills has apparently not bcen 
found, although both cffects havc becn cxperimentally experienced by botanical 
collectors and arc reported by numerous Indian tribes. 


Datura Linnaeus 


Datura ceratocaula Jacquin, Hort. Schoenb. 3 (1798): 48. 


Datura inoxia Miller, Gard. Dict. [Ed. 8] (1748) no. 5 


The Indians of North America north of Mexico used several specics of Datura. 
This virulently toxic genus of plants is still employed, especially in the American 
Southwest and Mexico; but in earlier periods, it was valued as far northeast as 
Virginia. Thc Algonquins of Virginia prepared a drink from a species of Datura 
called wysoccan; it may have becn madc of D. Stramonium. Tt was given to youths 
in initiatory rituals over long pcriods when they “became starks, staring mad, in 
which raving condition they were kept eighteen or twenty days” during which they 
Sunlived their former lives” and entered into manhood by losing all memory of 
having becn boys. 

The species most commonly employed in the Southwest appears to be Datura 
inoxia. Many tribes utilize this plant ceremonially. Thc Zunis valuc it as an 
hallucinogen, anesthetic and medicine; it belongs exclusively to the Zuni rain-priests, 
the only men allowed to collect its roots. When they communc at night with the 
fcathcred kingdom, they put powdered roots into the cycs and chew the roots, secking 
intercession for rain. This plant is thc active part of the preparation employed in 
adolescent initiation ritcs in thc Southwest. The Yumans take it to induce dreams 
and to gain occult powers. Many Indians believe that by taking the drug they can 
acquirc the services of supernatural helpers and gain sccret knowledge. Yokut boys 
studying to be shamans must undergo Datura-intoxication once a year. 

In Mexico, the role of Datura is even more prevalent and significant. And the 
species presumably cmployed are more numerous: D. ínoxia as well as probably 


64 


em i 2 3 4 5 toC NO IO ue PT INA IR Me E. le 


The virgin field in psychoactive plant research 


D. discolor, D. wrightii, D. kymatocarpa. D. pruinosa, D. quercifolia and D. reburra 
(Barclay 1959; Gleeson 1978). 

The ancient Aztecs are believed to have valued a most unusual species of Datura- 
-the aquatic D. ceratocaula--a sacred intoxicant. It was known as sister of ololiuqui 
(Schultes & Hofmann 1979). 

From earliest pre-Conquest times, Datura--generically referred to in the 
vernacular as toloache--was widely used. Hernández, the Spanish physician who 
listed the therapeutic use of Aztec medicinal plants shortly after the Conquest, wrote 
about toloatzin, warning that excessive doses could drive a patient to a madness 
characterized by “various and vain imaginations.” Even in modern times, the 
Tarahumare add Datura to their fermented maize drink to “make it strong” and 
ceremonially to induce visions. Modern Mexican Indians often consider toloache 
to be an hallucinogen inhabited, unlike the peyote cactus, by a malevolent spirit (Bye 
1979). 

All species of Datura (which formerly included Brugmansia)--both the New 
and the Old World representatives--contain as their active psychoactive principles 
tropane alkaloids: primarily scopolamine, hyoscyamine and lesser amounts of atropine 
(Evans & Wellendorf 1959; Hegnauer 1973). 


lochroma Bentham 
Iochroma fuchsioides (HBK.) Miers, Hooker, Lond. Journ. Bot. 7 (1948) 346. 


In the Valley of Sibundoy--an area of intense utilization of psychoactive plants- 
Indian medicine-men employ at least one species of the solanaceous genus Jochroma 


Iochroma fuchsioides in flower. Botana, (ncar Pasto) Colombia. 
Photograph: Schultes. 
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as an hallucinogenic *‘medicine.”’ This secies--J. fuchsioides--is locally known by 
the Kamsi Indian name totubjansuch. When used hallucinogenically by medicine- 
men, a handful of fresh bark rasped from the stem and an equal amount of the fresh 
leaves are boiled in water; the tea is then cooled and ingested with no admixture. 
One to three cupfuls taken over a three-hour periodo is said to be a dose for 
hallucinogenic effects (Schultes 19772). 

The plant is still used medicinally in’ Sibundoy; the root is valued in treating 
illnesses thought to require a strong purgative; it is likewise esteemed in treating 
colic, stomach-ache, difficulties with indigestion or bowel function and in cases of 
difficult child-birth. 

According to informants, totubjansush was formerly more frequently used, but 
now medicine-men prefer to take Brugmansia, since the malaise resulting from 
Tochroma requires an unduly long period of recuperation. A sudorific tea prepared 
from the aromatic shrub Hedyosmum translucidum may be drunk to help lessen the 
after-effects of Jochroma intoxication. 

Initial spot-tests have indicated that Jochroma fuchsioides is alkaloidal, but a 
detailed analysis, now underway, has not as yet benn published. 


Latua Philippi 

Latua pubiflora (Griseb.) Baillon, Hist. Plant. 9 (1888): 334. 

In the coastal mountains of Chile between Valdivia and Chiloe, the toxic shrub 
or small tree Latua pubiflora, locally known as latue, is widely respected and feared 
by the natives (Murillo 1889). Medicine men formerly were believed to be able to 
induce a madness of an duration that they desired, according to the strength of the 


dose. The dosages were closely guarded secrets (Plowman et al. 1971). 
The active principles are scopolamine and hyoscyamine (Raffauf 1970). 


LATUA pubiflora (Gris) Prii 
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Methysticodendron R. E. Schultes 


Methysticodendron amesianum R. E. Schultes, Bot. Mus. Leafl., Harvard Univ. 

17 (1955): 2. 

In the isolated mountain Valley of Sibundoy at 8000 feet in southern Colombia, 
the Indians vegetatively propagate a large number of what appears to be highly 
atrophied clones of Brugmansia. The medicine-men recognize them with a variety 
of native names and utilize them for divination, medical and hallucinogenic purposes 
(Schultes 1955). 

A most atrophied form--so drastically altered that it is impossible to assign it 
with certainty to any species of Brugmansia--has been described as Methysticodendron 
amesianum. The Indians report that it is the strongest hallucinogen, and chemical 
studies have indicated that it has a high percentage of tropane alkaloids with a ratio 
of 80% of scopolamine, a probable explanation of its reputation as a most potent 
hallucinogen. It is a cultigen known only from the region of Sibundoy. It has been 
suggested as a virus infected Brugmansia. 

Another reseacher suggested that might be “the action of a simple pleiotropic 
gene mutation...a monstrosity of some species of Brugmansia (Barclay 1959). 

The local name of this plant is culebra-borrachero or mits-kway-borrachero. 
It has also been called a cultivar of Brugmansia aurea (Datura candida) (Bristol 1969). 

This plant is extremely rich in scopolamine with minor alkaloids of atropine 
and two unidentified alkaloids. Thc total alkaloid content is 0.3% with a high ratio 
of scopolamine (Pachter & Hopkinson 1960; Theilkuhl 1957). 


Solandra Swartz 

Solandra guerrerensis Martinez, An. Inst. Biol. Univ, Mex. 37 (1967): 101, t. 4. 

Anothcr solanaceous genus, Solandra, plays a role as an American hallucinogen. 
In Mexico, the Huichol Indians--and possibly other groups--drink the juice of the 
branchlets of several species, especially S. guerrerensis and S. brevicalyx as an 
Inebriant with potent manifestations in mythology and symbolism. To these natives, 
it is one of their most sacred god-plants or kieli, so powerful that they believe it 
Can grant favours as an adjunct in witchcraft and sorcery and that anyonc wronging 
thc living plant may be permanently deranged. The visions produced are frightening- 
-of snakes, wolvcs and venemous crcaturcs (Knab 1977). 

Much remains to be done before the chemistry of Solandra is fully understood, 
but preliminary studies indicate that a number of alkaloids, primarily tropanes, are 
Present and cyanogencsis has also been reported from the genus (Evans ct al. 1972). 


Bignoniaccae Bignonia Family 
Tanaecium Swartz 

Tanaccium nocturnum (Barb-Rodr.) Bureau ct K. Schumann, Martius Fl. Bras. 

8, pt. 2 (1896): 186. 

The Paumarí Indians of the western Amazon of Brazil preparc a psychoactivc 
Snuff from the leaves of this forcst liana (Prance et al. 1977). The grecn lcaves arc 
shredded, toasted and pulverizcd, thc sifted through a fine cloth. The powder is often 
mixcd with tobacco. The Paumarf Indians call the drug koribo, 

Medicinc-men occasionally shuff this powdcr in treating thcir paticnts; and it 
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Floweing branch of Methysticodendron Amesianum, Sibundoy, Putumayo, Colombia. Photograph: 
Schultes. 
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is sometimes taken in rituals “to proteet children’’ and in puberty rites for girls. 
Women drink koribo as a tea but do not use the snuff; the tea produces a drowsiness 
and inability to concentrate. 

Field investigators have experienced the psychoactive effeets of this plant merely 
from its odour which is due to the high concentration of cyanogenic compounds. 
Whether or not it is truly hallucinogenic has not yet been established, but there is 
no doubt that it has strong psychoactive effects. 

The Karitiana Indians of Amazonian Brazil take a tea of the leaves of this vine 
mixed with a still unidentified legume as a remedy for diarrhaea, and the natives 
of the Chocó of Colombia attribute aphrodisiae properties to it. 

The genus Tanaecium has seven species of tropical America and the West Indies. 
A species native to northern Colombia is extremely toxie to cattle. The genus is 
known to be rich in hydrogen cyanide in the fresh leaves. Fumes from the leaves 
may be toxie (Schultes & Hofmann 1980). 


Acanthaceae Acanthus Family 

Justicia Linnacus 
Justicia pectoralis Jaeguin var. stenophylla Leonard, Contrib. U. S. Nat. 
Herb. 31 (1958): 613. 


The Waika Indians of Venezuela and northern Brazil dry and powder the leaves 
of this very aromatie herb to nfix with a potently hallucinogenic snuff which they 
prepare from a resin-like liquid in the inner bark of Virola trees (Schultes and 
Holmstedt 1968). These Indians eall the plant masha-hari. They state that this 
admixture is done to give fragrance to the Virola-snuff, but it is known that they 
sometimes make an intoxicating snuff from Justicia alone (Brewer-Carias & 
Steyermark 1976; Schultes 1989). 

Further rescarch in the field and laboratory is needed to explain its widespread 
use alone as an hallucinogen (Schultes 1939). 

There are 300 species of Justicia in the tropics and subtropies of both 
hemispheres. Several species are employed in traditional medicine for rheumatism, 
eolie and fevers. The type commonly cultivated for its aromatic leaves and as the 
Souree of a psychotropie snuff is a variety: J. pectoralis var. stenophylla. 

The chemistry of this concept has been studied with conflicting results (Chagnon 
1971; LeQuesne & Cook 1971; MacRae & Towers 1984). Further analyses are 
necessary, since it has now been established without any doubt that Indians f. requently 
make an intoxicating snuff from Justicia, albeit it is said to be weaker than that 
prepared from Virola (Schultes 1989). 


Teliostachya Nees 

Teliostachya lanceolata Nees var. crispa Nees, Martius, Fl. Bras. 9 (1847): 72, 

The Kokama Indians of Amazonian Peru, who know this variety as toc-negro, 
employ it as an hallucinogen and as an admixture to narcotic preparations (Martin, 
Plowman and Lau-Cam, 1638, herbarium specimen). 

The psychoaetive effects are said to last for three days, during which there is 
conversation with the spirit of the plant. Field reports state that this drug may cause 
loss of sight during this 3-day period. 
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Rubiaceae  Madder Family 
Pagamea Aublet 
Pagamea macrophylla Spruce ex Bentham, Journ. Linn. Soc. 1 (1857): 110. 
The leaves of this endemic shrub are dried and powdered by the Barasana 
medicine men in the Vaupés region of Colombia. A snuff prepared from the leaves 
is used during curing or divinatory ceremonies. Whether or not the snuff is 
psychoactive is not clear, and chemical examinations of the material have not been 
done (Schultes 1980). 


Campanulaceae Bell Flower Family 
Lobelia Linnaeus 

Lobelia tupa Linnaeus, Sp. P1., Ed. 2 (1763) 1318. 

Native to the high Andes of Peru and Chile, this beautiful tall species of Lobelia 
with reddishn purple flowers is well known as a toxic plant (Mariani 1965). It is 
locally called tupa or tabaco del diablo (‘‘devil’s tobacco’’) (Ibáñez 1955). The 
Mapuche Indians of Chile smoke the dried leaves for the narcotic effects; they are 
also valued medicinally to relieve toothache. While it is not clear that the effects 
are truly hallucinogenic, they are definitely psychoactive. 


It belongs to an alkaloid-rich family. The leaves of Lobelia Tupa contain lobeline, 
lobelanidine and norlobelanidine (Raffauf 1970); but none of these compounds is 
known to be psychoactive (Schultes & Hofmann 1980). 

One North American species--Lobelia inflata, known as Indian tobacco, has 
been used medicinally by North American Indians and is now commercially important 


as a source of preparations uscd in smoking deterrents. 
Compositae 


Cacalia Linnaeus 
Cacalia cordifolia Linnaeus fil., Suppl. (1781) 351. 


This small shrubby climber is called peyore in Mexico, a name applied usually 
to the hallucinogenic cactus, Lophophora williamsii. While there is no indication 
that it has been employed for psychoactive properties, the use of this common name 
might be interpreted as a survival of a former status as an inebriant (Schultes 1937). 

The chemistry of Cacalia is very complex. An alkaloid has becn reported from 
Cacalia cordifolia, but no constituents capable of inducing hallucinations are known 
from the plant (Raffauf 1970). 


Calea Linnaeus 
Calea zacatechichi Schlechtendahl, Linnaea 9 (1834): 589. 


^ recently reported hallucinogen is a profusely branching shrub occurring from 
Mexico to Costa Rica: Calea zacatechichi (MacDougall 1968). The species name 
is derivcd from the Aztec name of the plant, meaning “bitter grass.” It has been 
employed in folk medicinc from earliest times, primarily as a treatment for fevers 
and diarrhoca; it has also been used as an insecticide (Schultes & Hofmann 1980). 
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The Chontal Indian medicine-men of southern Mexieo, who believe that visions 
seen during the inebriation portend the future or aid in prophecy, state that the plant, 
which they call thle-pelakano (“leaf of god”), clarifies the senses. There is one 
indication that auditory hallucinations also are characteristic of the intoxication. An 
infusion of the dried leaves is slowly imbibed, after which the native lies down in 
a quiet place and smokes a cigarette of the dried leaves of the same plant. He knows 
that he has taken a sufficient quantity when he becomes drowsy and hears his own 
heart beat. 

It has been suggested that an ancient Aztee inebriant known as chichixihiutl might 
have been Calea zacatechichi. 

While no constituent capable of indueing visual hallucinations has as yet been 
found in this shrub, chemical studies with modern techniques are needed for a full 
understanding of the composition of this interesting plant. 


Helichrysum Miller 
Helichrysum foetidum (L.) Moench, Meth. (1794): 575. 
Helichrysum stenopterum DeCandolle, Prodr. 6 (1838); 201. 


Medicine-men in Zululand, South Africa, value these two species of erect, 
branching, strongly scented herbs *'to get thcir trances.’’ The fragrance of the plant 
material apparently is merely inhalcd (Gerstner 4828, 4821; herbarium specimens). 

Coumarine derivatives and diterpenes have been isolated from Helichrysum, but 
no actually hallucinogenic compounds are known in this genus (Gibbs 1974). 


Senecio Linnacus 
Senecio hartwegii Bentham, Pl. Hartwcg. (1839): 18. 


In Mexico, several species of Senecio arc known to have psychoactive 
eonstituents and are reported to be used (Díaz 1976; Schultes 1937). Especially 
important appears to be S. Hartwegii, locally called peyote de Tépic; but various 
other species go by the common name of peyote, which may indicate that the plants 
produce similar effcets as those induced by the cactus, Lophophora williamsii. 

It has been suggested that the ancient Aztec guantlapatzintzintli was Senecio 
tolucanus, which has an alkaloid capable of produeing in animals analgesia, followed 
by irritability and cventual death. Senecio caricida, known by the Aztec name of 
izcuinpatli and the Spanish name yerba del pueblo, causes paralysis in dogs. Other 
specics have been called peyote; palo loco (“crazy plant’’) or palo bobo (''stupefying 
plant’); all have neurotropic effects when ingestedt (Díaz 1976). 

There are nearly 3000 species of Senecio, 60 of them in Mexico. Many alkaloids 
have been found in the genus (Raffauf 1970). 


Tagetes Linnaeus 


Tagetes lucida Cavanilles, Icones 3 (1795): 33; t. 264. 


Thc Huichol Indians of northern Mexico ceremonially smoke a mixture of 
tobaeco (Nicotiana rustica) and this strongly pungent species of Tagetes for indueing 
visual hallueinations (Díaz 1975, 1976). Frequently, they drink a beer prepared from 
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maize--tesquino--along with the smoking “to produce clearer visions’’; the 
hallucinogenic peyote cactus (Lophophora williamsii) and cai (a cactus distillate) 
may likewise be ingested at the same time. 

The plant was known amongst the ancient Aztecs as yahutli; it is currently known 
as tumutsali. It is reported that these Indians pulverized the dried plant and threw 
the powder into the faces of sacrificial victims “to dull their senses.” The flowers 
were used by the Aztecs in ceremonies for the dead. 

Tagetes, the genus to which the horticultural marigolds belong, has approximately 
50 species native to the warmer and drier regions from Arizona to Argentina. No 
alkaloids are known from the genus, but its chemical composition is extremely 
complex with a large variety of organic constituents of different classes, including 
coumarine derivatives, essential oils and cyanogenic glycosides (Hegnauer 1964). 


Trichocline Cassini 

Trichocline exscapa Grisebach, Goelt. Abh. 19 (1874): 197. 

Trichocline dealbata Bentham et Hooker fil. ex Hieronymus, Bot. Acad. Nac. 
Cordoba 4 (1881) 75. 

Trichocline reptans (Wedd.) B. L. Robinson, Proc. Am. Acad. 49 (1913): 515. 


In Argentina, the rhizome of several species of Trichocline is employed 
extensively alone or mixcd with tobacco as a fumitory. Several spccies are known 
by the same names: coro and contrayerba. Trichocline reptans is the most commonly 
used in the Chacó rcgion but 7. exscapa and T. dealbata are utilizcd in the Andean 


areas of the country. The Calchaqui Indians werc using coro as early as the 1700's 
but as an additive to thcir fermented maize beer or chicha (Zardini 1977). 
Chemical studies of this genus have apparently not been carried out. 
New World plants Alleged to Have Hallucinogenic Properties: 


Amaranthaccae Alternanthera sp. 
Iresine sp. 
Apocynaccae Malouctia tamaquarina 
Araccac Arisaema draconium 
Convolvullaceae Ipomoea argyrophylla 
Ipomoea batatas 
Ipomoea hederacea 
Iponioea muricata 
Stictocardia tiliaefolia 
Coprinaccae Copelandia cyanescens 
Cycadaceac Dioon edule 
Equisctaccac Equisetum arvense 
Ericaceae Gaultheria sp. 
Euphorbiaceae Sebastianea pavoniana 
Gnctaceae Ephedra nevadensis 
Leguminosac Astragallus besseyi 
Astragallus amphioxys 
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Astragallus molissimus 

Erythrina americana 

Erythrina flabelliformis 

Mimosa verrucosa 

Rhynchosia phaseoloides 
Loranthaceae Phrygilanthus eugenioides 
Malpighiaceae Mascagnia psilophylla var. antifebrilis 
Myristicaceae Virola cuspidata 
Nyctaginaceae Mirabilis multiflora 
Papaveraceae Argemone mexicana 

Eschscholzia californica 
Passifloraceae Passiflora incarnata 
Russulaceae Russula spp. 
Rutaceae Amyris denifera 
Sapindaceae Paullinia yoco 
Saxifragaceae Hydrangea paniculata 
Solanaceae Capsicum frutescens var. grossum 
Styracaceae Styrax tessmannii 
Turneraceae Turnera diffusa 
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